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Brass by Anaconda, reduces polishing time—cuts cost wu) 
to 50% —gives clean, easy formability. 


TO THE PARK SHERMAN CO., Springfield, Ill., finishing operations THE COVER of this Park Sherman Silent Butler is 
are important in giving its line of fine brassware sales appeal—are also now made of Formbrite, Anaconda’s Superfine- 
weighty cost factors. Switching from ordinary drawing brass to Form- Grain Drawing Brass. Polishing operations in prep- 
brite, Park Sherman boosted production on the tray of this “Merry-Go- aration for chromium plating are 50% faster than 
Round” Bar—25% in the cutting operation—42% in finish buff. with ordinary drawing brass. 





PRODUCTION INCREASED 47% in finishing operations on this Park THE SECRET of Formbrite’s superior polishing char- 





Sherman Sta-Put ashtray after the shift to Formbrite. Products shown acteristics is its superfine-grain. a (75X): 
are only three of many Park Sherman products now made of Formbrite. left, Formbrite; right, ordinary drawing brass. 


Wherever finishing is an important cost factor in formed or FORM BRITE. 


drawn products, Formbrite in sheet and strip is designed to 
save you money. In brass wire alloys for cold-heading and SUPERFINE-GRAIN DRAWING BRASS 


upsetting, it gives a stronger, springier, more abrasion-resist- a product of 
ant product. For more detailed information, write for Publi- ' 
cation B-39. Address: The American Brass Company, Water- AN ACO N [) j 
bury 20, Conn. In Canada: Anaconda American Brass Ltd., 


New Toronto, Ont. 5848 Made by The American Brass Company 


For more information, turn to Reader Service card, circle No. 435 
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Bringing home the atom. Electricity will soon flow from 
the first full-scale nuclear power plant in America. This 
235-ton reactor vessel was designed and built with alloy 


In Shippingport atomic reactor... 


Inconel “X” will keep “hungry water” 
on a starvation diet 


“Hungry water” is the apt name 
for high-purity coolant that whirls 
through the super-hot core of a nu- 
clear reactor. 

It tries to feed on anything it 
touches! 

Its immoderate appetite explains 
why the reactor for America’s first 
full-scale commercial nuclear pow- 
er plant had to be designed and con- 
structed as it was—with core mount 
springs made of Inconel “X”* age- 
hardenable nickel - chromium - iron 
alloy. 


Other spring materials would relax 


*Registered trademark 


long before operating temperatures 
hit their peak above 500°F. Or they 
might fail completely from what is 
called “stress-corrosion cracking”, or 
embrittlement. In either event, it 
would be impossible to make repairs 
because of radioactivity. 


it was this consideration that prac- 
tically dictated the choice of Inconel 
“X” alloy. An exceptionally tough 
spring material, Inconel “X” alloy 
stands up to heat ... corrosion... 
stress. In a lifetime of use, it’s not 
expected to give “hungry water” a 
morsel of encouragement! 


steels and nickel alloys by Combustion Engineering, Inc. 
It will supply power for the 60,000 kilowatt Shippingport 
plant designed by Westinghouse Electric Corporation. 


Have you a metal problem? One 
involving corrosion, high or low tem- 
peratures, abrasion, fatigue? Some 
helpful answers are in our “Standard 
Alloys for Special Problems”. Ask 
for a copy. If your problem involves 
springs, as this one did, ask us for 
Technical Bulletin T-35. Contains 
complete design information on Inco 
Nickel alloys for helical springs; it’ll 
prove a valuable addition to your 
engineering reference files, 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER 


For more information, turn to Reader Service card, circle No. 404 


MATERIALS IN DESIGN ENGINEERING 


Formerly Materials & Methods 









‘ee 5 meat 


Se Se ar ie 






YYOITLOA WN MATERIAL: 


... AT A GLANCE 






HIGH DENSITY POLYETHYLENE WITH BETTER IMPACT STRENGTH and better 
low temperature toughness than high density polyethylenes produced 
by the Ziegler process results from a low pressure process using 
‘@ new catalyst system that produces a high molecular weight, 
narrow molecular weight distribution, and a high degree of 
linearity. The resin is still in the development stage. 








ANOTHER HIGH DENSITY RESIN WITH IMPROVED LOAD-BEARING PROPERTIES 
and excellent resistance to environmental and thermal stress 
cracking is also in the development stage. A filament made of 
the new material is said to hold a load of 20,000 psi for 
2000 hr without breaking. The producer says the resin is easier 
to process than other high density polyethylenes with similar 
stress cracking characteristics. 


























HIGH PURITY COLUMBIUM, MOLYBDENUM, TANTALUM and other special metals 
can be obtained by a new melting and casting process at substantially 
lower costs than presently used vacuum arc melting processes. 

The melting technique uses electron bombardment in a high vacuum 
to melt materials. It is said to have several important advantages 
over vacuum melting: 1) it can be stopped and started at any time; 
2) it can melt materials in any form; and 3) it can operate with 
less power than vacuum arc melting. 


INCREASED USE OF ACRYLIC FABRICS in outdoor furniture, radio covers and 

other products is anticipated with the development of a process 

: that heat-forms the fabrics into a variety of shapes. Forming is 

done by forcing a cold die into a stretched piece of fabric and heating 

: the die to 320 F until the fabric takes its shape; the shaped fabric 

| is then cooled and trimmed. The producer says the shaped acrylic 

fabric retains its form until reheated tc 320 F. (More details 
next month. ) 


SEMI-TRANSPARENT CERAMIC PARTS AS THIN AS 0.005 IN. are now available 
in production lot quantities; the producer says the thinnest part 
previously available was one measuring 0.009 in. in thickness. 

The ultra-thin parts are said to have good high temperature and 
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electrical properties, and geod dimensional stability. Fuses, 
relays, transistor platforms and insulators are a few of the uses 
anticipated. 


A GROUP OF CERAMICS WITH GOOD TEERMAL SHOCK RESISTANCE is now 
commercially available. One ceramic has a coefficient of thermal 
expansion of 0 and can be used continuously at.1800 F, intermittently 
at 2100 F. The ceramics are Lithium-alumipum-silicate materials. 
(More details next month. ) 


EXCELLENT HIGH TEMPERATURE INSULATION can be attained by using a heavy 
bodied, dough-like refractory ceramic coating reinforced with an 
expanded mild steel section. The steel section is seam welded to 
the base metal and the coating is then applied by pressure rolling 
it onto the expanded metal. The coating is said to provide good 
thermal insulation for aircraft structural members operating at 
2000-35000 F. (More details next month.) 


TWO NEW HIGH TEMPERATURE ALLOYS for jet, rocket and gas turbine parts 
are now available in experimental quantities. One alloy, a nickel- 
chromium=—base material, is said to have high strength at tempera- 
tures up to 1600 F; the other alloy, an iron-chromium-manganese-base 


| material, is said to have outstanding creep-rupture properties at 
| temperatures up to 1500 F. 





A FLEXIBLE BEARING WITH GOOD WEAR RESISTANCE at high temperatures is 
available in the form of a long composite fabric tube encased ina 
short silicone rubber tube. The fabric tube consists of an inner 
layer of multi-filament tetrafluoroethylene and an outer layer 
of spun Dacron yarn which has been impregnated with a silicone 
rubber. The bearing is said to be well suited for rotating shafts 


and high temperature aircraft applications. (More details ina 
forthcoming issue.) 


LOWER COST WOOD PRODUCTS than presently available will probably come 
out of the development of a new machine process that imparts a 
smooth, glossy, mar and water resistant finish to any type of wood 
in one operation. The process uses pressure and friction to create 
heat which melts lignin, a natural resin in the wood; the lignin is 
blended with a special synthetic resin to form the finish. The 


producer says only one coat of paint, stain or varnish is required 
to cover the wood. 
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Turn to page 141 for more “What’s New in Materials” 
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Alloy Wood Cutter 

Grooves for the stick of lead in 
wooden pencils—a billion or so a 
year—are cut with special tools 
made in many cases of a tungsten- 
molybdenum-vanadium alloy. 


Polyester Eyelash 

A false eyelash that keeps its 
curl in rainy weather, looks like 
the real thing, and is lightweight 
is now on the market. The lash, 
made of vinyl-coated polyester 
film, is applied with a pressure 
sensitive adhesive. 


Tanks to Magnesium 

A 5-in. long bar composed of a 
special magnesium alloy is said 
to drastically reduce corrosion and 
sludge formation in fuel oil stor- 
age tanks by attracting acids and 
varnish to itself rather than to 
the tank. 


Atomic Golf Balls 

Golf balls treated with gamma 
rays give longer driving distances 
and have tougher covers, accord- 
ing to recent research. The goif 
balls are not radioactive. 


Cool Minnows 

A polyethylene pail is now avail- 
able to fishermen as a bait box for 
live minnows. The pail, which 
floats, is said to keep minnows 
alive and cool. 


Out of This World 
Scientists are learning how 
metallic and nonmetallic materials 
behave in outer space by using a 
newly developed high vacuum test 
s chamber that simulates atmos- 
pheric conditions 400 miles above 
the earth. 
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PERMANENT MOLD CASTINGS 
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CUSTOM MADE 





Items No. 1 and 2 are stand- 
ard. Other Griddles for gas 
and electric ranges are cus- 



































tom made with our exclusive 
DURAGLAZE or SATIN finishes. 
They are most popular because 
they do not discolor easily and 
cleaning is quick and simple. 





Many other styles not shown 
are available as standard 
items. Write for full particulars. 


MAY WE QUOTE ON YOUR REQUIREMENTS. | 
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Gear blank shell-cast in Ampco- 
loy. nickel bronze. Surface finish 
was held to + .015. Only finish- 
ing required was to hob teeth 
and broach key-way. Savings 
were considerable. 


In the wear strip above, shell-cast of Ampco 
Metal, all dimensions including end-bevels 
and hole locations were held to +.015. 
The smooth surface finish required no 
machining. Substantial savings of time 
and money were realized. 

With Ampco Shell Moldings, castings 
can be held to extremely favorable toler- 
ances. Finishing operations are often elim- 
inated; less metal is wasted. More of the 
tough outer cast shell is retained, provid- 
ing longer service life. 

Casting detail is excellent — oil grooves, 





This customer SAVED TWICE 
with Ampco Shell Moldings 


deep pockets, and recesses can be cast in, 
and coring is close and precise, for complex 
designs impractical by other methods. High 
production rates reduce molding costs. 

Ampco Shell Moldings are available in 
an extremely wide range of copper-base 
alloys. Ask an Ampco field engineer to tell 
you more about this money-saving pro- 
duction process. And write for Bulletin 
G36-957. Ampco Metal, Inc., Dept. MDE-6, 
Milwaukee 46, Wisconsin. (West Coast 
Plant: Burbank, Calif.—Southwest: Gar- 
land [Dallas County], Texas). 


AMPCe 


ONE-SOURCE SERVICE FROM RAW MATERIAL TO FINISHED PRODUCT 


For more information, turn to Reader Service card, circle No. 524 
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Powerful steel centrifuge 
exerts force of 100 ¢ 


Shown above is what is claimed to be one of the 
most powerful centrifuges built in this country: it 
is capable of whirling a 2000-lb object at 121 rpm 
and exerting a force equal to 100 times the pull of 
gravity. 

The huge machine, built entirely of steel, is used 
by Convair Div., General Dynamics Corp., to test 
three different environmental conditions likely to be 
faced by intercontinental ballistics missiles: in ad- 
dition to subjecting components to extreme acceler- 
ation and deceleration, the centrifuge is designed to 
accommodate vibration mechanisms and to create 
temperatures ranging from —100 F to 350 F. 

Components to be tested are bolted into the 3-ft- 
long, 2-ft-dia, sharp-nosed steel test capsule; over- 
sized components are handled by dismantling the 
test carrier and attaching them directly to the 
end of the 20-ft boom. 
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Butyrate oil filter 
replaces metal unit 


The use of cellulose acetate buty- 
rate has resulted in substantial im- 
provements in the design of a new 
automotive oil filter cartridge. 

According to Acme Plastics Prod- 
ucts Co., the filter is more efficient 
than previous metal units because 
residual static electricity present in 
the butyrate provides an added 
means of retaining fine settlings and 
preventing their recirculation to the 
engine. In addition, the plastics 
unit has multiple filter traps and 
three settling areas—all in less 
space than is usually required (see 
photo). 

The new unit is used in conjunc- 
tion with a steel adapter which en- 
ables it to be installed in many 
models of automobiles, trucks and 
gas engines. 


Gries Reproducer Corp. 
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Eastman Chemical Products, Inc. 


Zinc and polystyrene 
in novel toy 


Injection molded polystyrene and 
die cast zine are successfully com- 
bined in a unique children’s toy—a 
jump rope with a built-in counter. 

As shown in the accompanying 
photo, the mechanism is quite simple, 
involving only a zinc worm and 
gear assembly and _ high - impact 
polystyrene handles. The worm and 
gear are enclosed in one of the 
polystyrene handles, and a segment 
of the gear (which acts as the 
counter) is visible through a 
crescent-shaped window in_ the 
handle. 

According to Pressman Toy Corp., 
die cast zine is used for the count- 
ing mechanism because: 1) it is the 
most inexpensive way to produce 
gear and post in one operation; 2) 
parts are smooth and shiny and thus 
not dangerous; and 8) extremely 
close tolerances can be achieved. 

High-impact polystyrene was se- 
lected for the handles because it is 
extremely durable and easy to mold. 




























Moisture resistant fibre has good properties for... 





, relatively new electrical insulat- 
material which combines the 
etrical properties of vulcanized 
re with the moisture resistance 
plastics laminates, is presently be- 
g used in: arc deflector spacers, 
transformer and motor coil lead 
bushings, circuit breaker and trans- 
former barriers, knife switch guides, 
transformer coil separators, instru- 
ment and contact panels, baseboard 
receptacles and many other devices. 
Called Vulcoid and manufactured 
by Continental Diamond Fibre Co., 
the material is described as an “in- 
termediate insulation material ideal 
for high volume electrical applica- 
tions.” It is said to perform as well 
as glass-epoxy or Teflon laminates, Switch mounting plates in portable food mixer. 
yet cost much less. 





The material is made by immers- 
ing wet indurated vulcanized fibre 
in an aqueous solution of aniline 
formaldehyde. According to the pro- 
ducer, Vulcoid is easily sawed, 
machined and punched, and can be 
postformed into permanent shapes 
without sacrificing strength or di- 
mensional stability. 








Rotor elements for various switches. 


Pivots of switching device in flat iron or Jump gap runner encasements in 
toaster plug. horizontal drawout circuit breakers. 





1. Dimpled blank is... 2. Placed on machine and... 3. revolved against conical man- 
drel, trimmed and annealed. 


Stainless steel nose cone for U. S. earth satellite 


Complete details have recently 
been released on the materials and 
processes involved in the production 
of the Explorer earth satellite’s nose 
cone. 

According to the Committee of 
Stainless Steel Producers, American 
Iron & Steel Institute, the nose cone 
is made of type 430 stainless and is 
12 in. long and 6 in. wide at its 
maximum. Stainless was selected be- 
cause of its high tensile strength, 
good resistance to temperature ex- 
tremes and excellent corrosion re- 
sistance. 

Wall thickness of the nose cone 
ranges from 0.013 to 0.017 in.; the 
middle of the blunt nose is 0.094 in. 
thick. The cone’s weight before as- 
sembly on the instrument package is 
13 oz. Sixteen equally spaced %-in. 

(continued on p 188) 


4. Part is formed to final dimensions. 


5. Wall thickness is tested with ultrasonic resonance gage. 


MORE MATERIALS AT WORK 


J nc vs Carbide provides rough 
xsl aS a surface ..... 


Chipboard grille-work 
makes filter stronger 


Zine die castings used in 
new caster ..... 


First all-glass case for 
transistor units 


Giant phenolic duct 
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PROTECT 


APPARATUS : 
FROM INSULATION 
BREAKDOWN 





A long, trouble-free life is the forecast for electrical parts protected with 
RCI Epotur epoxy resins. Insulation made with these resins and appropriate 
hardeners is tough enough to surpass the most rigorous electrical and me- 
chanical demands. Room temperature curing means no heat of reaction to 
harm delicate components. 


Elements encapsulated, embedded or potted in Epotur epoxy resins are 
virtually free of failure, thus minimizing the need for costly maintenance 
and increasing the overall efficiency and reliability of the complete unit. 

EpotuF resins harden with outstanding adhesion to metals, glass, ceramics 
and other materials. They offer high mechanical strength and superior dielec- 
tric properties. The liquid nature of these resins permits penetration of fine 
crevices, and their low shrinkage assures highest dimensional stability. 

If these numerous advantages of durable, dependable, corrosion-resistant 
EpotuF epoxy resins fit your application, get in touch with RCI. 


Synthetic Resins e Chemical Colors « Industrial Adhesives « Phenol rc? c= B CS ee 4 oO i D 
Hydrochloric Acid ¢ Formaldehyde e Glycerine « Phthalic Anhydride 


Maleic Anhydride ¢ Sebacic Acid « Ortho-Phenylphenol « Sodium Sulfite 
Pentaerythritol « Pentachlorophenol « Sodium Pentachlorophenate Creative Chemistry er 


ao hed } 
eT Your Partner in Progress 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N.Y. 


For more Information, turn to Reader Service card, circle No. 547 
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TETRASEALS 


save money with 
seals of rectangular 
section design. 


Precision-cut to extremely 
fine tolerances, TETRASEALS 
provide the answer to better 
dynamic sealing at lower 
cost. Resulting from precision 
fabricating methods develop- 
ed exclusively by Goshen, 
TETRASEALS not only are 
equal in quality to standard 
O-rings, but are interchange- 
able with them .. . use the 
same groove. 


0-RINGS 
OF SILICONE 


Now, dimensions and toler- 
ances of AN, MS, SAE, JIC 
and NAS are met consistently 
with standard tooling from 
compounds useful over a 
temperature range of —80° 
F to +500° F. Non-toxic, 
too. Lower unit costs, fewer 
rejects, faster delivery, are 
other advantages. 


TETRASEALS and O-rings by Goshen are available 
in natural, synthetic and silicone rubber compounds 
to meet MIL, AMS, SAE, ASTM and industrial specifi- 


When it comes to critical seals, come to Goshen. 
Citerraseats L]coruuse “°y frton 
) Grommets 


GOSHEN, INDIANA 





For more information, turn to Reader Service card, circle No. 450 
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Aluminum casting tolerances 


To the Editor; 
I enjoyed your very excellent manual, “Alumi- 


”? 


num Alloy Castings,” in the February issue. 

I have one question regarding the tolerances 
that can be held with aluminum die castings. On 
p 134 you indicate that minimum tolerances on die 
castings are about +0.002 in. Are these tolerances 
quoted per inch of the part or per foot as reported 
for sand castings and permanent mold castings? 


DAVID L. DENNISON 
E. I. du Pont de Nemours & Co., Inc. 
Wilmington 98, Del. 


The copy should have stated that the tolerances were 
in inches per inch. 


High temperature plastics 


To the Editor: 

We are developing a high pressure air relief 
valve (5000-6000 psi) and have been successful at 
room and low temperatures with Kel-F 300 in com- 
bination with steel. Unfortunately this plastic loses 
its resilience and resistance to sonic air flow when 
100 F is exceeded. 

The problem is to find a plastic which approxi- 
mates the characteristics of Kel-F or Teflon, but has 
better resistance to increased temperatures (about 
150-220 F) and/or impact. 


T. SUMMERS 
Engineering Dept. 
Aviation Electric Ltd. 
Montreal, Canada 


No plastic has a higher temperature resistance than 
the fluorocarbons. A possibility is reinforced Teflon 
or one of the fluorinated elastomers. Article tear 
sheets on the subject have been mailed. 


Glass fiber-reinforced plastics 


To the Editor: 

Owens-Corning Fiberglas has undertaken a pro- 
gram to collect, edit and distribute to industry, de- 
sign data that will aid in the use of reinforced 
plastic as an engineering material. The second in 
the series of manuals is entitled “Mechanical Fasten- 
ing and Machining of Fibrous Glass Reinforced 
Plastics,” senior editor, T. B. Blevins. Material is 
now being collected and the manual should be pub- 
lished at the end of this year. 

We would appreciate your help in collecting 
this data through an article in your publication 
which would mention the subject of the book, and 
a statement that any photographs, reports or other 
data would be most welcome. Full credit (company 
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Fool Steel Fopies 


RRR ED 


Highway Guard Rail Brackets 
Formed Red-Hot with Cromo-W 


The product is a steel offset bracket, 4 in. 
thick. It’s used for fastening wire rope 
to highway guard rail posts. The bracket 
is formed red-hot, with a two-stage die of 
Bethlehem Cromo-W tool steel. Between 
90,000 and 100,000 pieces are produced 
before redressing becomes necessary. 


Cromo-W has a 5 pet chromium con- 
tent and is one of our most popular gen- 
eral-purpose tool steels for a variety of 
hot-work applications. It offers good red- 
hardness and high shock-resistance. It 
also has good resistance to heat checking 
when cooled drastically during high- 
temperature operations, and is easy to 
machine and heat-treat. 


Cromo-W is an ideal grade of tool 
steel for such diversified uses as die cast- 


ing dies, bolt-gripper and _ bolt-header 
dies, trimmer dies, punches, and hot shear 
blades. In fact, it’s a grade you can count 
on for long service in virtually any manu- 
facturing operation involving severe 
shock and temperature change. 


Typical Analysis 
Carbon 0.35 Tungsten 1.55 
Silicon 1.05 Molybdenum 1.65 
Chromium 5.15 


In addition to Cromo-W, Bethlehem 
offers Cromo-WV and Cromo-High V 
for die casting and extrusion work. See 
your Bethlehem tool steel distributor for 
full details on these fine hot-work grades. 


General view of the forming operation. Cromo-W is 
ideal for this hot-work application because of its 
good red-hardness and high shock-resistance. 
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BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 
Machining is a 
Tearing Operation 


Close examination of the surface of a 
machined part, or chips machined from 
it, indicates the presence of countless mi- 
nute tears. Generally, the tears can be 
seen most readily on parts machined at 
low speeds, with heavy feed and depth 
of cut. However, they are also present in 
all machined surfaces, even though not 
readily visible. The depth of surface 
tears on smooth machined tools and dies 
may be approximately one thousandth 
of an inch, or less. For this reason, the 
presence of the tears and their possible 
effects are often overlooked. 

Most tools are heat treated after 
machining. Then they are ground all 
over to produce the exact dimensions, 
and to remove scale or decarburization 
resulting from the hardening operation. 
This procedure automatically removes 
tears in the surface previously produced 
during machining. However, many tools 
are ground only on certain portions, with 
the balance of the tool surfaces contain- 
ing the remains of the machining tears, 
plus heat treatment scale and decarburi- 
zation. This condition oceurs often when 
you grind only the actual working sur- 
faces which make contact with the parts. 
Tools produced by this method are more 
susceptible to failure in service because 
of stress concentration produced by the 
sharp change of section in the tears. This 
is particularly true of tools subjected to 
a large number of stress cycles in service, 
such as pneumatic tools. 

Grinding all previously machined 
surfaces of tools after hardening is an 
operation which helps improve produe- 
tion from the tools. Grinding before 
hardening will also be effective, should 
grinding after hardening be inconvenient. 


For more information, turn to Reader Service card, circle No. 511 
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DO YOU HAVE A 
PROBLEM INVOLVING 


HIGH SPEEDS... 
HIGH TEMPERATURES... 
CHEMICAL CORROSION ? 


INVESTIGATE 


(REBON 


*carbon-graphite especially 
designed for mechanical applications 































Where lubrication 
is a problem on bearings, 
seals, blades and similar 
sliding or rotating parts, 
PUREBON is often the ideal 
solution. 








REQUEST BULLETIN NO. 58 OR 
ae PRODUCT DESIGN 





PURE CARBON CO., INC 
450 HALL AVENUE 


ST. MARYS, PENNSYLVANIA 


For more information, turn to Reader Service card, circle No. 371 
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and personal) and a free copy of the book goes 
to everyone contributing material that is used in 
the book. 

All material should be sent to my attention. 


MARSHALL D. WEISS 
Owens-Corning Fiberglas Corp. 
Reinforced Plastics Laboratories 
Ashton, R. I. 


Gallium for heat transfer 


To the Editor: 

Some time ago there was mention made in one 
of the aviation or electronics publications regarding 
the use of gallium as a heat transfer material in 
some type of atomic engine, possibly one under de- 
velopment for aircraft. Do you have any informa- 
tion regarding this or other uses of gallium? 


PAUL W. STUEHN 
LaDriere Studios, Inc. 
Detroit 26, Mich. 


We do not but our readers may. 


Closed-celi foams 


To the Editor: 

We are interested in your article, “Thermal In- 
sulation Materials,” in the Mar ’58 issue. On p 136 
you make reference to closed-cell polyvinyl chloride 
in soft sheets and to synthetic cellular rubbers 
(closed cells). We are interested in finding a source 
of closed cell foam suitable to withstand trans- 
former oil. Buna N rubber or possibly polyvinyl 
chloride should be satisfactory. 

E,. F. HUSTON 
Development Engineer 
Ohio Brass Co. 
Barberton, Ohio 


Two suppliers of Buna N closed-cell insulation are: 
Sponge Products Div., B. F. Goodrich Co., Shelton, 
Conn., and Rubatex Div., Great American Industries, 
Inc., Bedford, Va. The same division of Goodrich also 
supplies closed-cell polyvinyl chloride. 


Seamless aluminum tubing 


To the Editor: 

We are trying to locate sources of supply of 
seamless extruded aluminum tubing in diameters 
from 2 to 8 in. Various suppliers furnish a welded 
tube but for our use in astronomical telescopes this 
will not do. At present our material is purchased 
from an irrigation supply distributor. Price is a 
factor in locating new sources. 


E. C. HOUGHKIRK 
Manager of Manufacturing 
Edmund Scientific Co. 
Barrington, N. J. 


We suggest contacting Mr. Floyd Lewis, Aluminum 
Assn., 420 Lexington Ave., N. Y. 





a oe 


> grmcnst scope 


on materials 


The recently revived interest 
in education has_ generated, 
among other things, a close re- 
view of engineering curricula. 
We would like to advance the 
suggestion that in these cur- 
ricula studies the extent and 
quality of courses on engineer- 
ing materials should not be 
overlooked. 
Pertinent courses needed. . 
The quality and amount of 
formal education on materials 
an engineer receives in college 
varies widely. Frequently the 
only materials information the 
student receives is what he 
picks up from various unre- 
lated courses, such as chemis- 
try and metallurgy. Valuable 
as these courses may be, they 
are largely concerned with the 
chemical or metallurgical na- 
ture and structure of materials, 
and do not provide the student 
with practical information on 
service properties and end uses. 
It is true that the curricula 


Let’s have better education 


at a substantial number of 
schools include one required 
general course on engineering 
materials. Where this is the 
practice, we are not advocating 
additional required courses. 
Rather, we would like to see 
the present required courses 
improved to provide more use- 
ful information to those engi- 
neers who are not specializing 
in materials. 


Too many of the courses are 
now obsolete. The common 
course on engineering materi- 
als is a broad descriptive sur- 
vey that tries to cover every- 
thing about all materials. Fre- 
quently, at least one-third of 
the course is devoted to topics 
such as mineral dressing, ex- 
tractive metallurgy, blast fur- 
nace and rolling mill practice. 
Although a broad knowledge of 
materials production practice 
may be important to a few, the 
great majority of students dur- 
ing their professional careers 













will be concerned more often 
with the selection and applica- 
tion of materials. 


. « » to educate the user 

For this reason, general 
courses on engineering mate- 
rials should be planned for 
the user and not the producer 
of materials. Without the ma- 
terials production aspects, the 
courses could more adequately 
cover the principles of material 
selection, the engineering and 
service properties, and the 
processing and fabricating char- 
acteristics of all the important 
engineering materials. Some 
time might also be available to 
go beyond the “standard” ma- 
terials and give the student a 
quick resume of the latest de- 
velopments in the field. 

Only through such a course, 
can the engineer and designer 
be prepared properly to select 
materials for the products he 
will be called upon to plan, de- 
sign and produce. 
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Martin Co. 
Vanguard, shown taking off, has a 
number of reinforced plastics parts 
in several of its component rockets. 


Ablation of a fin for the Corporal 
missile is shown here in close-up 


after testing. 
Haveg Corp. 
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Reinforced Plastics 
at 3,000 to 25,000 F 


A great deal of misleading information has been cir- 
culated about high-temperature-resistant reinforced 
plastics for rocket and missile components. Just how 
good are they under these ‘impossible’ service con- 
ditions? Here is as much as we know today. 


by Malcolm W. Riley, Associate Editor, Materials in Design Engineering 


@ The problem of selecting mate- 
rials for service at temperatures 
ranging from 3000 to 25,000 F 
and at extremely high gas veloci- 
ties is unique to rocket and mis- 
sile design. Materials for rocket 
components may be subjected to 
two general types of environ- 
ments: 1) internal combustion 
temperatures up to about 5000 or 
7000 F and erosion by hot gas 
streams composed of combustion 
products, or 2) external skin fric- 
tion caused by ram air, producing 
in some cases much higher tem- 
peratures—possibly up to around 
25,000 F. (Though no temperature 
values for reentrance into the 
atmosphere have been released, 
GE’s fluid stabilized arc, used to 
test materials for this type of 
service, produces plasma tempera- 
tures of from 12,000 to 25,000 F.) 

No structural material known 
will withstand even the lower in- 
ternal combustion temperatures 


continuously; the problem is to 
choose a material that will post- 
pone structural failure for the 
duration of service. In the case 
of rockets, time of exposure to 
such high temperatures may range 
from several seconds to several 
minutes, or, in some rare _ in- 
stances (in the lower temperature 
range), up tol hr. For exposures 
of such length and at such tem- 
peratures, certain reinforced plas- 
tics are superior to metals and, 
in many cases, ceramics; rein- 
forced plastics pyrolize, but their 
decomposition rate is usually 
slower than that of metals. This 
finite decomposition time can de- 
lay structural failure of the ma- 
terial for the relatively brief dura- 
tion of service encountered in 
missiles. This decomposition mech- 
anism is called ablation (i.e., a 
wearing away) in recognition of 
the finite time during which ero- 
sion and decomposition take place. 


Why plastics are better 


The rationalization that seems 
to explain the low erosion rate of 
certain reinforced plastics at these 
high temperatures and high gas 
flows is rather well developed, 
although the relative importance 
of each of the factors involved in 
the complex process is not estab- 
lished. Put very simply, the three 
characteristics that seem to be 
responsible for the high tempera- 


ture erosion resistance of rein- 
forced plastics are 1) high heat 
capacity, 2) capacity to generate 
surface gas on heating, and 3) 
low thermal conductivity. 


Heat capacity 

The accompanying table shows 
integrated specific heats (80 to 
8500 F) of a variety of materials. 
Of the structural materials shown. 
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organic plastics have the highest 
values. Since hydrogen has the 
highest specific heat of any mate- 
rial, the addition of more hydro- 
gen to the hydrocarbon plastic 
molecule should increase _ the 
thermal capacity of the material. 
Thus, the high heat capacity of 
hydrogen would seem to explain 
why organic fibers with high 
hydrogen contents are such suc- 
cessful reinforcing materials. Re- 
inforcements consisting of nylon 
fibers have been quite successful. 
Possibly fibrous materials such as 
polypropylene or polyethylene with 
higher hydrogen contents than 
nylon may give even better re- 
sults. Another approach to pro- 
viding additional hydrogen con- 
tent that has met with some suc- 
cess is the use of hydrides as filler 
materials. 

A second method of providing 
higher heat absorbing capacity 
during service is to select a mate- 
rial of such composition that at 
pyrolysis temperatures any chemi- 
cal reaction is endothermic to the 
maximum degree. For example, 
when high silica glass-reinforced 
phenolic materials are exposed to 
these temperatures an endother- 
mic reaction seems to occur. 


SOME THERMAL CHARACTERISTICS 
OF MATERIALS 











Heat | 
Material } Absorbed, |Rel Gas Vol, 
Btu/lb* |moles/gm> 
Hydrogen’Gas (H,)...... 67,000 1.0 
Organic Plastic (CH.),.°..} 24,000 0.21 
Organic Plastic (CH),°. .| 20,600 0.15 
SE iilawbsdedcons 16,670 0.08 
a 14,500 0.16 
es co ¥e sucess 9,876 0.11 
Beryllia (BeO)......... 7,080 0.08 
Teflon (C2F,),.......... 6,300 0.06 
Cellulose (C,H,,0,),....] 5,760 0.10 
Magnesia (MgO)........] 5,500 0.05 
here 3,5254 0.25 
Silica (Si0,)..... babGy 2,800 0.05 
ae 1,600 0.016 








aEstimated integrated specific heats from 80 
to 8500 F. 

bEquilibrium volume of gas generated at 
8500 F. 

cHeats of formation of some hydrocarbons 
are negligibly small. Values here are for 
elementary hydrogen and carbon in appro- 
priate proportion. 

dLow value emphasizes important contribu- 
tion from hydrogen dissociation in some of 
other materials. 

Source: Gruntfest and Shenker (ACS paper). 


Gas generation 

Since the heat in an extreme- 
high-temperature environment is 
transferred to the material by 
both radiation and convection, any 
gases generated by the material 
should interfere with convective 
heat transfer and might also act 
as a radiation barrier. The table 
shows the volume of gas gener- 
ated by various materials at 
8500 F under equilibrium condi- 
tions. Of the structural materials, 
organic plastics generate the most 
gas per given weight of material. 
Since hydrogen has the highest 
gas generation rate, it appears 
that increasing the hydrogen con- 
tent of the material should in- 
crease not only its heat absorption 
capacity but also its gas genera- 
tion rate. 
Thermal conductivity 

Low thermal conductivity in the 
structural material is desirable to 
limit temperature effects to the 
surface area and retard the prog- 
ress of decomposition through the 
material. Limiting the heat pene- 
tration also results in higher sur- 
face temperatures which may 1) 
provide a closer approach _ to 
thermal equilibrium (see discus- 
sion below), and 2) increase radi- 
ation from the surface back to 
the environmental gases. 


The effects of the lower thermal 
conductivity of organic fiber re- 
inforcement can be clearly seen in 
comparing exposed cross-sectioned 
specimens of organic fiber-rein- 
forced and glass fiber-reinforced 
specimens. The organic fiber-re- 
inforced specimen generally has a 
much thinner, more cleary defined 
charred area. In any case, the rela- 
tively low thermal conductivity of 
reinforced plastics limits the 
depth of the affected zone, and the 
unaffected zone has essentially the 
same properties as the material 
had at room temperature. 


Thus, in designing reinforced 
plastics for such service, section 
thickness should consist of the 
thickness required structurally 


(as determined by room tempera- 
ture properties) plus the expend- 
able thickness of material that 
will be affected by the heat. Un- 
fortunately, sufficient information 












What About the 
Commercial Materials? 


Most of the commercial rein- 
forced plastics publicized as par- 
ticularly developed for rocket 
and missile use seem to be in- 
tended for the temperature 
range of 3000 to 10,000 F. Of 
the commercial materials whose 
compositions are disclosed, most 
are phenolic with either asbestos 
or silica glass reinforcement. 
Materials suppliers are defi- 
nitely handicapped by security 
limitations, and no objective test 
results of proprietary materials 
are releasable. Claims by sup- 
pliers would indicate that be- 
havior of the materials are of 
the order of magnitude indicated 
by the data in this article. 

For example, erosion rates for 
certain asbestos-phenolic pro- 
prietary materials are reported 
to be 0.0052 to 0.0072 in. per sec 
on flat panels exposed to com- 
bustion temperatures of 4700 F 
and gas velocities of Mach 2.5. 

Another supplier compares his 
high silica glass-reinforced phe- 
nolic material with glass and 
asbestos-phenolic materials on 
the basis of burn-through time 
at 4500 F with a gas velocity of 
Mach 0.5. Time and thickness 
for burn-through are given ap- 
proximately as follows: 1) high 
silica glass-phenolic: 200 sec for 
0.80-in. thickness, 2) asbestos- 
phenolic: 180 sec for 0.85-in. 
thickness, and 3) glass-phenolic: 
140 sec for 195-in. thickness. 
These values are compared with 
a burn-through time for steel of 
80 sec for a 1-in. thickness. 

Another major supplier, again 
limited by security restrictions, 
claims that a %-in. thick disk of 
material (resin and reinforce- 
ment undisclosed) shows “very 
little erosion and no cracking” 
after 20-sec exposure to tem- 
peratures ranging from 9000 to 
12,000 F. 











is not yet available to permit reli- 
able predictions of the depth of 
penetration of the heat-affected 
area for different materials under 
specific conditions. 

Here’s how they perform 


JUNE, 1958 e¢ 101 











Mn Iva 


vVeuyVvevvy “. 9 | 





2as 09 29vVNUNA UVIOS NI 4 000s-00zZTt 


*(at9ded [gS) 49yUaysS pup yeafzunsy :a01N0g 
"y}O[D SsBls sABOM UWINIpEy_q 


"09 SSRI) Jeqig uosduoyy, “-[ “HH JO yrBewoepery ‘[Iseajoy sem ssuls Bos YSI_e 





) ee (y ulses) punodwos BuIpjow 
... punodwo Suipjow 94 adh, TW 
60 coo eseseeseseesees (apei3 poos) ayiydesy 2 Coeeecesesees ereee | ulsay-ouge4 peddoyy 
0°09 ceceee coer eee rseeseseeeses poy saddo) G9 eeoeeeesesces (5 uIsad) punodwo) SuIpjoW 
[2 jowaaveree CO8¢884 aeee ee aigi4 paziueojn, 07 dase wise ee re (y ulsed) punodwoy Suipjow 
OP ceo cececececereseeeereseoneses uoque) %09 ¢"9 Coeececcceceerececee 5 UISoY-}e sojsaqsy 
oe uoques On ez J ulsay-sojsaqsy paysee} ploy 
—saqqny pie} ~~ - « J UIS8Y-SO}seqsy peyree] ply 
ee (uses %T¢) ssaqi4 I1/OUBYg-SOjsaqsy 
SSB] ul apUupAYueRlg I1}1;aWOsAg-AXOdZ Miia adie ls lati ata 2 punodwog ui 
¢ Milas a}eulWe apesy jeo14}99/3 “PIO Pajlij-snoypoom ‘asoding jesauay 
Axod3-49q14 Sse|5) I'L (uised 26/5) q ulsay-yjoj9 uojAN peddoy9 
Py RRS punod gp criceetensteeeees Q uisay-18q14 UOLIO 
“W0Q BUIPIOW pelfl4-seqiy poeddoyy MjOUBYd PSJOJUIEY-d1UeTIC 
c"¢ ceoeereereeeseeseeeese L-9 apels VININ "7 Ceoeoeeeseseseesers «(UIsed %Ir) Gg uIsay 
SUODI|IS-JOqI4 SSej5 IJOUSYq-Y}O]D SSe/H edIj1¢ peddoyy 
9°Z tenes (OW apes VININ) UIWeJa\j-UO}O) S‘T COC oer eererresesesereesees ulsey %G9 
gf eCeoeceeeeeeseeeseseeeeoses Z ‘ON Jaijddns 72 Cores eeeseeeeeseesesesese ulsey “bb 
Tee heid eee 1 ‘ON saujddns 22 Coe ee er er ecererererveseses ulsey %Ie 
(4-9 epels VININ) QUIWEJA\\j-JOqI4 ssej5 2 Coe eter ere eseeseereseeesees ulsay %lz 
[Ltn et eee eee en ees punod —yim Q ulsay-yj019 paddoyy 
“WOD BUIP|OW Wouayg pajjij-ayydesy oe. os "**"" 9 ulsay-Yyjoj9 peddoyg 
| peal Sabie ites dOuayd Pa|!4-O3\W) papesy J1JOUBY-YjO]) Ssej5H 








(gmduy yeopy 90g-my /Z ‘SSO7] 34310M) 
23S 0T—O3u4V GAZIMNAVLS 4 000‘7Z 


‘}89Q 94D 8}Ua}zU09 8sn]6 48amo] Soyouayd-ssn)6 
ul “saysnjd fo sso) zybiam 48amo] moys soyouayd passofuras-saqy avunbi¢ 


"99S OF ‘248 pazijiqezs-193e4—J4 OOO‘'ZZ-000‘TT 


4 = 














—0009— 


























P=000715 











































































































































































































































































































ALIO-NJDVDAXO NE 2 UUFS Wwe 


*(azeded [qs) 49yuUaeYG PUD wafzuN4AHH :901NOS 


























Y 


ima 1S ies anil oer eeeeee ereeee (uoije}Ua 
-l40 ZU0Y) 4}0j9 SO}seqsy 

~_ Sh a ney . 1p eae Crates tee 
~BJUBLIO 9A) Y}OID Ssei5 

o. 6¢ a Ls gina * Heeeeeee = (yO 
-BJUALO ZO) Y}O|D Ssejp 
= gS = — e""*""S49Ql4 SSE/5 Peli! 
62 €9 — = Terese" J8q14 SOWSEqsy 
a Ib = eo +++ +++ *gyegHSOUIUUNY 
~ iI 1g 6S ‘sessee**gpiqueg uouog 
= 8 9 € “""""""@pIxO wniseusey 
= 0€ 001 OO. =| °° °° @pixo winujwnyiy 
a 9 €S €S —_|(payespAy)apixo wnujwnjy 
- v2 8 bE “seee**“Qeu) saqty Sse] 

J8}SAAJOg | J9}S@AjOg t 
jouayd | auodIg | ad “OVL =| @ ulsey J9|[14 40 
-aUasAYS JUIWIDI0JUIBY 
(% *S807y 34310M) 


93S 0&—-HINOL ANATALAZIVAXO 4 009 


*suazsahijod adfiz 


“OV.L pun suashys y20q 03 4o1.wadns a40—pajpif-emxo 
uniseubou 40 par.10furai-yoUu 8sDj)6—suisas 91091719 


"20S OF ‘Y2103 aUuajAza9eAxQ——4 OOESD 


4ejy oS MOUS 


PEP PayIssejoUuN oy} JEYM SI s10H 


soin}eiodway usip 
38 UNOLIOd 


SO1}SPig Psd0jUIOy MOH 














‘ayouayd-ssvnj6 UDY} 29UD}SISAL YIOYS JDULLAY 4AMNO0} 
ynq yjbuasjs Laybry smoys ayouayd-sojsagsp “fjzisbazur pounjonsys fo aasbap 
iwf{ urmias ayouayd-ssnj6 pun ayouayd-sojsaqsp °a79Qn78 js0wm si ssn) b-aUu0sdyis 

"29S O9-ZI ‘}sneyxsa sausngiazje auisgua jas—J OCOOE 


"S8NDLIG PUD sayy 290I1N0G 
‘[ ‘ON poeyer SI asvo yous ur [BlieyeWM UNUIIIdOe 








v 1 v v | 7 | t "*** ya}sahjOg-Ssej5 
ee a oe 2.8 of: Sow aUodI|IS-SSe|p 
LOT I I c ¢ | vA “D1JOUSYd-SO}Saqsy 
Be | "A "A I € | € 9 "* * * QOUBYd-SSe/H 
| | | 
we ey | uon uoisosy | Buuueyy | ssoq 
Pesodx | pasodxz | -euwejaq| aoeyns | youjdeg | yysie 
| og | Ot PS) eee a Tn 
asesJaAY | ae 
yyBuans | Ayyiqers jewu9y oa 








(e3uney4) 94S 09-7I—HANUNGUALAV Lar 4 000E 


‘aInjelsaduis} Apod Yov[q peze[NojeVeg » pasa} uaaq 10U spy ayouayd 
-uojiu fsaqvs4 Uo0lso4a samo] Moys dIyouayd-ssnj6 pun auodyis-sspjb ‘wunn 


-IDU UT °*8AIDL UOISOLa JsaMo] MoYs IYyouayd-ssvj]b6 pun ayouayd-uojhiu ‘uw Uy 


"28S O9 
‘(24 bs/20S/n3gq Op 40 Ajisuep xny usw ye) BIeUINy 4e]jO0S—e4 OOLT 


*789q St auodyis-ssp]O “unnoana UT 
"SaqD4 UOISOLa JSAaN0] MOYs BYNOUaYyd-sojsagsp pun fixoda-ssn)b ‘oyoUuayd-uojhi NV 


"28S O9 ‘(34 
bs/2es/nig Ofp 40 Ajyisuap xny xeui Je) a2euIng 1e;/0S—e4 OCOOS 


‘(faded [qS) 4ayuayg pup ysafjyuniyy :adIN0g 
*sounpeisduis} YSIy FV UOIZBIAUGS SVS V}VOIPUl S}UBWOINSveU 


[BijUaleyIp sansseig “WISIUBYVeU SISA[OIAd Apnys 1az3eq OF JOquIVYyD UWINNIBA UI UNI a1aM 84SdJq 





r—-0002¢— 












































“I 000¢ jO daanjzeIedurey Apoq Yovjq Of Burpuodsaii0s ‘yy bs/oes/njq Osp—xny 
UNUIXeW “JT 0OLZ JO 2an}eI1sduIa} Apoq youlq 0} Surpuodseaii09 ‘yy Ds/oas/nigq OPp—xXNy UMUIIUIPs 
87092 | L9E | 62°9 | 02600 | ¥8200°0| Hr'9 | 2190°0| 056000 UO]IQ-91]OUaYd 
0'L0v | 08100} — | 9¥°S | 02200 | 06500'0 |” CT-N WAN) UOIAN-dI}ouayd 
0862 | 008 | v68 | OS8PO'O| EVSO0'0|) PE | OVLSO0) OOTIOO} = G1q!4 PaZiUesjNA 
Ov6e | EES | 829 | 9S210'0 | 002000; 708 | 00S%0'0 | 09500°0 eae (€-9 WIN) SSej9-21}0Ue4q 
L86E | SE | OEY | SS610'0 | 80V00'0| 8S'y | O1870'0 | OSOTOO) (XX WIN) Jedeq-o1jouayd 
0/2 | €62 | 29°6 | 91900°0| 790000} 229 | 028S0'0 | 09800°0 |’ °°” ¢Z-5 WIN) Ssej9-UodIIIS 
6592 | GZ | OLE | 2ZET0| 9PPO0O| Ly | OPSEO'O| O€800'0} °° “(439 edA]) ssejQ-Axod} 
O92 | OVE | 60 | GI8TO'O | 8rP00'0| Zby | OSZED'O | 0S800'0 |’ (WV VWIN) Sojseqsy-s1}oueYd 
xn|4 xn|4 xn} xnjj4 | xnj4 | xnj4 
xeW | UW | ulm | xeW uN | uw | xew | UW 
W W xeu Wisi W jew | Wi} W 
aarti gt oney ——} “oney | 
BH ww S80] gas /w3 $$0] | 9as /ws 
‘uny BULING | IUBIBM| — ‘gs07 yyBiag | F4B!PM) —‘s07 qusiem 
jig sNssald , ; # jeuajew 
UNNICA | alaydsowyy sy 
aS 09 429VYNHUNA MWIOS NI 4 000S-002z2 




















0008 — 





























--000%+— 





























r—0005 — 














POT d UO SanutzUOd VIdI4.Ie JO 4xaJ, 


*(a0ded [gS) 4ayuayg pup ywafzunsy :39d01NO0g 





21700 uoj10-91}oua4g 
weno "**" (2-9) WININ) SSe]5 -au0dI|!S 
3331) | ae "*"**** (gsojnyjad) aaqij paziuedjnA 
¢/z0'0'"** “"""""" (XX WINJN) Jedeg-o1jouayd 
oo" sae ae (37 WIN) U0Y09-d10Ue4g 
mee a (VW WININ) So}saqsy-o10UaYd 
roe hE (aap edh 1) seen: hued 
sore (I-N WIWJN) UO|AN-d10Ue4g 
eta (€- WIWIN) SSe}5)-o10UaYd 





(20¢/ tus “ssoy 34310M) 
93S 09-39VNUNA UVIOS NI 4 O0EY 


*(t0ded [gS) 4ayUaYyg puD JsafJUNAD 2 9dDINOG 





MO} 
MO} 
Y3Iq 


620°0 


2200 
v€0°0 


2£00 
920°0 





920°0 
920°0 
2£00 
0€0°0 
610°0 
810°0 


| 





020°0 
020°0 
v100 


£00°0 


020°0 
2100 


TE0°0 
£100 


9200 
€20°0 
610°0 
S100 
L100 
S100 


—YyIM 
peqojulay ayejeyyyd jAjjeig 
‘(Z-5 apes VININ) Sse|5 

YIM PaDOjUlay BUOII|IS 
‘(OW 8pes5 WIN) UO}OD 
‘(G- apes WININ) Sse 
—YIIM PpsdOjuiay suIMe|ayj 
ing ere ny F woo 
‘(9399 epes5 WIN) sseI9 

—Y}IM paaojuiay Axod3 
‘(XX @pes5 WIN) Jadeg 
‘(37 @pes5 VININ) Uo}O9 
(€- apes WININ) ssei5 
(vVepel5 WININ) So}seqsy 
‘(I-N 8pes5 WIN) UO|AN 


—Y}IM paosojulay d10Uey4g 





Buidesog | Suidesog 


> jeyy | eu0jeg 


® [euajyew 











(20g¢/ usp “sso 34310M) 
93S 0&—-HINOL SVD 
ALID-NZDAXO NI 4 00PS-00SP 


*ainyeIaduis4y Apoq youiq pe yB[NI[VoO ze 

“4vD Ut 
paisa} UaymM UDY} 12779q Yonwu 
st fixoda-sspj6 /480q 8st 2aU0d 
-yis-sspj6 ‘wnnona UT *8a2DsL 
uois0e4a 489N0], MoYys dsuoU 
-ayd-ssnj)6 pun syouayd-uojiny 


"20S 09 ‘(34 bs/2es/nIg 
002 40 Ajisuap xny 3e) 
aseuing 42/0$¢—re4 OOEPV 


‘saixoda pup sayouayd ‘saurw 
~DJAUL UAY} “78aqQ 24D SaUuodiis 
‘ssapurg usar {Q “ssn yzum 
parsofurias suisas @UDs 2Y72 
uny, (Buridv10s asofaq uaaa) 
sso] 746lam samo), moys sur 
“sat paosofuras-1aqy aUuDb1¢—Q 

(eu} pay 
-19edsun) Yyo103 seZ AjzID 
-uashxO—J4 OOPS-O00SP 

















Problems in using 
the theoretical approach 

The theory of maximum heat 
absorption and gas generation is 
inadequate, in itself, for selection 
of specific materials because of 
the non-equilibrium nature of the 
process. The surface of the ma- 
terial in actual service rarely, if 
ever, reaches thermal equilibrium 
with its environment; thus maxi- 
mum thermal efficiency is not ob- 
tained. As the surface of the 
material melts or vaporizes (de- 
pending on the material), the 
liquid or gaseous products are 
swept off the surface by the high 
velocity gas stream. Of course, 
the higher the viscosity of the 
fluids (if the material melts), the 


more stable the fluid coating, and 
the closer the surface may come 


tu thermal equilibrium. Thus, at 
temperatures near 5000 F, silica 
glass reinforcements melt, and the 
high viscosity, molten silica tends 
to cling to the surface of the 
material. 

One possible reason for the suc- 
cess of resins such as phenolics is 
that at high temperatures the de- 
composition products are simple 
gases and a carbon residue. The 
carbon residue may protect the 
underlying material from the hot 
gases of the environment, and 
may also provide a hot reaction 
zone in which the primary gaseous 
products are brought closer to 
thermal equilibrium. 


Which plastics are better 


It is too early to say definitely 
which’ reinforced compositions 
should be used for a given service 
condition. Test methods leave 
much to be desired, releasable 
data are spotty, and the objective 
data available should be consid- 
ered qualitatively rather than 
quantitatively. The comparative 


data on pp 102 and 103 indicate 
which materials appear to be most 
promising after exploratory test- 
ing. The following tentative con- 
clusions seem valid in the develop- 


ment of design information. 
Phenolic materials 

1. In general, phenolic resins 
provide the lowest erosion rates. 
However, in a group of phenolic 
materials from various suppliers 
there is as much variance in 
erosion rates as there is in 
groups composed of different res- 
ins such as silicones, melamines 
and epoxies. 

2. At the extremely high (12,- 
000 to 22,000 F) temperatures, 
phenolic resins with organic re- 





Raybestos-Manhattan, Inc. 


Two asbestos-phenolic parts, a throat insulator and a grain ring, are used 
in direct contact with solid rocket propellant. 
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inforcements such as nylon o0) 
acrylic fiber seem to provide th: 
best results. In_ glass-phenoli 
compositions, the lower the glas 
content the lower the. erosio 
rate; this can be explained by th. 
theory discussed above. 

3. In the lower temperatur: 
range (4000 to 5400 F), phenolics 
reinforced with high silica glass 
fibers or asbestos provide lower 
erosion rates in some cases than 
phenolics reinforced with organic 
fibers. Also, the higher glass con- 
tent materials are generally better 
than those with lower glass con- 
tent; evidently, at these tempera- 
tures the high silica glass “sweats” 
out and coats the surface with 
silica, increasing thermal efficiency 
of the protective mechanism. 


Other resin systems 

1. Although in some cases ero- 
sion rates for glass-silicone ma- 
terials are quite low, at relatively 
low temperatures (3000 F), the 
materials themselves are relatively 
low in structural strength. Some 
test values have been similar to 
those for the better phenolics. 

2. Results with epoxy resin sys- 
tems have not been too promising 
except in one case. However, pub- 
lished test information has not 
been based on epoxy materials 
particularly formulated for high 
temperature erosion resistance. 
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Selecting Bearing Metals 


That Will Not Seize 


by C. L. Goodzeit, Senior Research Engineer, General Motors Corp. 


This table and the following discussion give you the information you need to select pairs 


c of bearing metals that will not form strong welded junctions during operation. 


- SEIZURE RESISTANCE OF PAIRS OF METALS: 
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*I=immiscible pair, 
=poor. 


F=fair, 









M=miscible pair, 
>Results are questionable. 


=pair that forms chemical compound. 


@ Selection of bearing materials 
is largely governed by the anti- 
seizure properties of the metals in 
contact. Throughout most of its 
operating cycle, a journal bearing 
combination operates under hydro- 
dynamic lubrication, a thin fluid 
film separating the moving sur- 
faces. Under these conditions the 
performance of the bearing is vir- 
tually independent of the materi- 
als used. 

However, when a loaded journal 
starts or stops the bearing oper- 
ates under boundary (insufficient) 
lubrication, involving direct con- 
tact and sliding between the jour- 
nal and the bearing. Seizure can 
be prevented only by selecting ma- 
terials that are compatible. 
Anti-seizure properties 
of pure metals 

A slider bearing test machine 
has been used to measure the sei- 
zure resistance of some 40 pure 
metals with journal metals of 
1045 steel, copper, silver and alu- 
minum. The load at which failure 
takes place indicates the relative 
(not absolute) resistance to sei- 
zure. Good bearing metals are 
able to support a load of 1200 lb 
(the limit of the machine) with- 
out failure, whereas poor bearing 
metals seize and gall under a load 
of about 100 lb. With the excep- 
tion of a few contradictory cases, 
all of the seizure data given in 
this article is in direct agreement 
with the bearing metal theory 
described on the next page. 

Immiscible metals—The bear- 





Based on a paper presented before the ASME 
Design Engineering Conference, Chicago, 
Apr ’58. 
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Atomic Number 
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Bearing Metal Theory: Key to Determining Seizure Resistance 


High spots produce welding 
The explanation of how metals 
behave in bearing contact is based 
on the theory that surfaces in con- 
tact touch only at the tips of sur- 
face irregularities or asperities. 
These asperities (see photo) are 
present on even the smoothest sur- 
face and undergo rapid plastic de- 
formation during sliding. During 
sliding, protective surface films, 
such as oxides, water and lubri- 
cants, are removed from the high 
spots which then form small welded 
junctions at the instant that bare 
metal meets bare metal. 
Weld strength determines 
whether bearing will seize 
The relative strengths of these 
welded junctions determine whether 


ing metal theory states that pairs 
of metals that are immiscible and 
do not alloy will not tend to form 
welded junctions or seize during 
sliding. All of the metals listed in 
the table on p 105 with good anti- 
seizure properties against steel 
and aluminum are metals that are 
immiscible (i.e., form compara- 
tively weak covalent bonds) and 
that fall into “b” subgroups of the 
periodic table. 

Even when a hard metal is run 
against softer metals such as cop- 
per and silver, when a pair of 
metals is immiscible, any damage 
produced by the harder metal is 
comparatively superficial. There 
is no strengthening of the bond 
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a bearing will seize during the 
time that it operates with boundary 
lubrication. If the junctions become 
stronger than the weaker of the 
base metals, the metals will tend 
to wipe and smear and pieces will 
be removed. On the other hand, if 
the junctions remain weaker than 
either of the base metals, they will 
shear at their interfaces and will 
not cause any significant damage 
in depth. (Metallic friction is 
thought to be caused largely by the 
making and breaking of welded 
junctions.) 

The strength of welded junctions 
formed is largely determined by 
the adhesive strength of the two 
metals and the amount of metal in 
the junction. A good bearing de- 
sign must utilize a pair of mate- 


between the metals as is liable to 
occur when the metals are miscible. 


However, as shown in the table 
on p 105, not all immiscible pairs 
of metals necessarily have good 


anti-seizure properties. Note that 


the immiscible metals that per- 
form poorly with steel are all 
alkali metals. These metals do not 


meet the additional compatability 


requirement of having a bond type 
different from the journal metal. 
Similar bond types tend to pro- 


mote seizure; dissimilar bond 


types resist seizure. 

Metals that form compounds— 
Except for selenium-aluminum, 
all of the metal combinations that 
form definite chemical compounds 
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Welded aaiinne form at con- 
tacting asperities of sliding sur- 
faces where bare metal meets bare 
metal. 


rials that tend to form relatively 

weak welded junctions during bare 

metal contact. 

Miscible metals form 

strong welds, poor bearings 
Metals that tend to alloy or ex- 

hibit mutual solubility form strong 

welded joints and make poor mat- 


exhibit good or fair anti-seizure 
properties. Compounds formed at 
the point of metal-to-metal con- 
tact generally weaken the shear 
strength of welded joints and con- 
sequently minimize any damage 
in depth. 

Miscible metals—The bearing 
metal theory suggests that misc- 
ible pairs of metals have poor re- 
sistance to seizure—a hypothesis 
borne out by the fact that the 
large majority of miscible metal 
combinations listed in the table 
fail at low loads. There are, how- 
ever, a small number of excep- 
tions. The combination of copper 
and steel has fair resistance to 
seizure. A possible explanation of 









ee 
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48 50 52 56 58 60 


Indium 
Cadmium 


Antimony 


ing materials for journals and 
bearings. In such cases, micro- 
scopic diffusion of one metal into 
the other at the sliding interfaces 
generally causes an increase in the 
strength and hardness of the 
welded junctions. Thus, a bearing 
metal should be used that does not 
alloy with the base metal of the 
journal. 
How to estimate compatibility 
from the chart 

The elements in the periodic 
table can be arranged so that there 
is a transition from metallic to 
nonmetallic properties. Such an 
arrangement has been made in the 
accompanying chart; there is a 
transition from metallic to non- 
metallic properties as the periodic 
classification is read from bottom 
to top. The a subgroups from Ia to 
Vila and the transition metals in 
group VIII are the “true” metals 


this deviation from theory is that 
although iron exhibits some solu- 
bility in copper, the materials may 
be immiscible in certain ranges of 
their composition. No explanation 
can be given for the fact that 
pairs of miscible metals such as 
aluminum-zinec and _ copper-anti- 
mony have fair seizure resistance. 
Anti-seizure properties of alloys 

Although resistance to seizure 
is the most important single re- 
quirement of a bearing material 
other requirements must be satis- 
fied in practice. In general, these 
requirements cannot be satisfied 
by pure metals except possibly 
silver and, to a lesser extent, tin, 
lead and cadmium. Silver has 


Atomic Number 


63 65 67 69 7I 73 75 


77 79 8 83 90 


@ Atomic diameter fe 
*% Atomic diameter (see text) 


O Periodic classification 


and are characterized by strong 
metallic bonds between atoms. With 
the exception of the Ib elements, 
the remaining elements are pro- 
gressively nonmetallic in nature 
and are characterized by an in- 
creasing amount of covalent bond- 
ing. 

The bearing properties of some 
80 pure metals against steel can be 
estimated from this chart. Essen- 
tially, the chart indicates if a bear- 
ing material will alloy with a steel 
journal and if it will form weak 
or strong welded junctions. Weak 
junctions, of course, are desired. 

The dark band across the center 
of the chart indicates the limit of 
the range of materials with atomic 
diameters 15% greater than iron. 
Metals above the band have a re- 
stricted solubility with iron and 
make good bearing materials since 
they are not liable to form welded 
junctions. Metals below the band 


good seizure resistance against 
steel, good fatigue resistance, and 
sufficient hardness and strength. 
However, it is only fairly tolerant 
to dirt, and it is sensitive to cor- 
rosion by active sulfur. In order 
te meet a wide range of require- 
ments a bearing must usually be 
made of a combination of different 
materials, each of which serves a 
special function. 

Two general rules can be made 
about the anti-seizure properties 
of alloys: 

1. The seizure resistance of a 
good bearing metal cannot be im- 
proved by adding additional alloy- 
ing agents. A bearing metal or 
alloy resists seizure with a journal 










Vilb 


Ib 
Vila 
Va 


Illa 


Periodic Classification 


Tin \ Te Cs Ba La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Hf Ta W Re Os Ir Pt Au Hg TI } Bi Po Th U 


Lead 


have good solubility with iron and 
do not generally make good bear- 
ing materials since they have a 
tendency to form strong welded 
junctions. 

The position of the dark band is 
based upon the rule (see Hume- 
Rothery) that alloys can be formed 
only if the metals are of similar 
atomic size. If the atoms differ by 
more than 15% in size, then the 
lattice distortion of the two metals 
becomes so great as to restrict 
alloying and, consequently, the for- 
mation of welded junctures. 

Certain metals, denoted by a 
star, react with iron to form defi- 
nite chemical compounds and their 
atomic diameter is not a good guide 
to their alloying ability. These 
metals form relatively weak welded 
junctures at the bearing-journal 
interface and thus provide good 
anti-seizing properties. 


metal by virtue of its immiscibil- 
ity and difference in bond type. 
Once this has been established no 
improvement is obtained by alloy- 
ing. In fact, alloying a bearing 
with a metal that is also soluble 
with the journal frequently re- 
duces the seizure resistance of 
good bearing metals. The presence 
of zinc in a babbitt bearing, for 
example, increases its likelihood 
of failure. 

2. Metals with poor anti-seizure 
properties can often be improved 


by alloying. Improvement by alloy- 


ing takes place in two ways: 
First, alloying a pure metal 

generally increases its hardness 

and strength. Thus, the metal in 
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Auto crankshaft bearing: five dif- 
ferent metal layers give good seizure 
resistance against steel shaft. 


the region of the welded junctions 
has greater strength and is more 
resistant to seizure. This effect 
is particularly noticeable with 
iron and other transition metals 
which are quite soft and extremely 


sensitive to seizure when pure, 
yet can be readily hardened and 
strengthened by alloying. 

Second, a poor bearing metal 
may be improved by adding a 
metal with good anti-seizure prop- 
erties which appears in the alloy 
as a separate phase. In this case, 
the stronger metal supports the 
load and the good bearing metal 
smears over the surface to provide 
seizure resistance. The two metals 
used must be mutually soluble in 
the liquid state but have low solid 
solubility. Examples are: alumi- 
num-tin and aluminum-cadmium 
alloys, and the well known copper- 
lead mixture. 

The principle of having a strong 
matrix to support the load and a 
good bearing metal in segre- 
gated areas is utilized in sintered 
and in gridded bearings. In 
gridded bearings, the surface of 
the harder metal is knurled or 





etched to produce small holes 
which are filled with a soft bear- 
ing metal such as babbitt or in- 
dium. Thus, a two-phase structure 
is obtained in pairs of metals that 
are not normally soluble in either 
the liquid or solid states. 


It is difficult to analyze the 
effects of alloying on seizure re- 
sistance where solid solutions and 
intermediate phases are formed. 
Almost every case must be con- 
sidered individually. In the case 
of a copper-tin alloy, the addition 
of small amounts of tin to copper 
reduces the anti-seizure proper- 
ties of the alloy, and it is not until 
60% tin has been added that the 
seizure properties of the alloy 
show any improvement. 

Other selection factors 
for bearing materials 

Once a group of bearing ma- 
terials with good seizure resis- 
tance has been selected, the final 


Test Results Support Bearing Metal Theory 


1045 STEEL 





Zirconium is soluble with iron and 
should not be used against a steel 
journal. Note that- blobs of zirconi- 
um are welded to the 1045 steel disk 
and both surfaces are extensively 
damaged after testing. 


1045 -STEEL 


ANTIMONY, 





Antimony tends to form weak met- 
allic compounds with iron. For this 
reason it makes a good bearing ma- 
terial and performs satisfactorily 
against 1045 steel up to the load 
limit of the testing machine. 
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Silver is soluble with copper and aluminum, and damage is severe when 
silver is run against either of these metals (a and b). Silver against silver 
also produces quick and extensive damage (c). However, silver and iron are 
immiscible metals and do not seize or cause any damage when run under 


high loads (d). 
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choice can depend on a number of 
other requirements whose relative 
importance depends on the appli- 
cation. The most important of 
these requirements are: 

1. Required form, i.e., machined 
part, casting, metal compact, elec- 
troplated coating, or a _ bearing 
bonded or clad to a backing. 

2. Resistance to corrosion, fa- 
tigue, dirt and heat. 

3. Rigidity, dimensional stabil- 
ity and alignment. 

4. Quantity required. 

An excellent example of the fac- 
tors that go into selecting bearing 
materials is provided by the mod- 
ern automobile crankshaft bear- 
ing. The bearing shown in the ac- 
companying figure must resist 
seizure under heavy loads during 
boundary lubrication, as well as 
fatigue from dynamic loads. It 
must also resist corrosion from 
crankshaft contaminants and be 


able to tolerate dirt in lubricants. 
Also, dimensional stability and 
uniformity must. be satisfied even 
though the bearing is made by 
the millions. How do materials 
and design satisfy these needs? 

First of all, a bearing metal 
with good seizure resistance must 
be used against the steel crank- 
shaft. This metal must also be 
soft and have the ability to embed 
dirt particles. Lead is_ ideally 
suited for this job because of its 
softness, extreme insolubility in 
iron, and resistance to seizure 
with steel. However, lead is sub- 
ject to corrosion by oxidized oil; 
consequently it is usually alloyed 
with a small amount of tin to in- 
hibit corrosion. In addition 1% of 
copper is added to increase hard- 
ness. The resulting alloy is called 
babbitt or triplate. 

This babbitt is still quite soft 
and thus has poor fatigue resis- 


OM — 


* 





tance. (A general rule for bear- 
ings of this type is that fatigue 
resistance is proportional to hard- 
ness.) Therefore, a thin, %-mil 
layer of the babbitt is backed up 
by a harder bearing metal with 
good resistance to seizure and 
fatigue—in this case a 10-mil 
layer of aluminum alloy over steel. 
The aluminum is first coated with 
about a millionth of an inch each 
of zinc and copper to provide a 
firm foundation for the electro- 
plated triplate. The zinc and cop- 
per layers are so thin that they 
have no adverse effect on the other 
bearing metals. 
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Indium, though normally a very good bearing material to use against a steel journal, is soluble with copper and silver 
and seizes when run against these materials (a and b). Conversely, indium and aluminum are immiscible and can 
be run against each other at high loads without seizing. As shown in c, the soft indium extruded under load and dis- 
colored the aluminum disk, but there is no evidence of metal welding. 












IRONS 


Iron is a hard bearing material. When it is run against the softer copper and aluminum disks (a and b), these ma- 
terials are damaged as a result of mutual solubility and the formation of strong welded junctions. In contrast, 
though failure occurs on the silver disk (c), damage is minimized because of extreme immiscibility of the iron and 
the silver. Despite the high load stresses at the contact area,only a thin, small layer of silver is welded to the iron. 
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NEW USES FOR DIE CASTINGS 





H. K. Porter Ca., Inc. 
Portable TV screen frame is vacuum die cast from 
zinc. This part was originally to be aluminum, but ability 
to produce thin walls makes possible a zine die casting 
weighing no more than the aluminum part. 





Vacuum Die Castings 


of Zinc 


have 





Low porosity 
Good surface 
Thin walls 


by John L. Everhart, Technical Editor, Materials in Design Engineering 


@ Use of a partial vacuum in the 
die casting process makes possible 
the production of parts with ex- 
ceptionally thin sections that could 
not be produced economically, if 
at all, by regular procedures. 
Properties, finish and uniformity 
are all improved, and standard die 
casting machines can be modified 
to use the process and existing 
dies need not be changed. 
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The process is being applied 
commercially to zinc die casting 
and is in the development stage 
on aluminum. No indication of 
its use in the production of mag- 
nesium die castings has been 
found. 

Major advantages 

The major attributes of vac- 
uum die castings of interest to 
the designer are: 


ENGINEERING 








Nelmor Mfg. Co. 


Inside rear view mirror has been converted from a 
stamping to a vacuum die casting. Conversion to zinc 
die casting was possible because of ability of vacuum 
process to cast thin walls. 


1. Low porosity. Vacuum die 
casting greatly reduces entrap- 
ment of air which is ordinarily 
converted into tiny voids under 
the skin of the casting. Thus, re- 
jects caused by uncovering pores 
during machining or buffing are 
greatly reduced. In _ addition, 
blistering upon heating is re- 
duced, making it possible to use 
higher baking temperatures after 
painting. 

In practical operation it has 
been found that vacuum die cast- 
ings contain only minor amounts 
of minute porosity, and mechani- 
cal properties are improved. For 
example, tensile tests were run 
on samples cut from castings pro- 
duced in the same die by conven- 
tional and vacuum die casting. 
The average tensile strength of 
the conventional castings was 
38,000 psi, that of the vacuum 
castings 43,000 psi. Rockwell hard- 
ness of the standard castings was 
B33, that of the vacuum castings 
B40. Because of increased sound- 
ness, vacuum die castings can 
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Nelmor Mfg. Co. 


Trim piece of zinc, having a wall thickness of 0.025-0.030in. and excellent surface finish, is 20% lighter than similar 
piece made of buffed stainless steel. Right-hand photo shows ductility of this vacuum die casting. 


meet higher pressure test require- 
ments. 

2. Good finish. The _ surface 
finish obtained on vacuum die 
castings is excellent. Costs of fin- 
ishing are greatly reduced. In 
many cases, little buffing is re- 
quired to prepare the surface for 
plating or painting. 

3. Thin walls. Wall thicknesses 
can be decreased by 25 to 50%. 


Production and costs 

In general, die casters are re- 
luctant to discuss relative costs 
of conventional versus vacuum die 
castings. However, there are some 
indications obtainable from pro- 
duction rates. 

Although it would appear at 
first thought that additional time 
would be required to produce a 
vacuum die casting, such is not 





ing occurs more rapidly than in 
the conventional machine. Because 
there is insufficient entrapped air 
to cause blistering of a hot cast- 
ing, the die can be opened more 
rapidly, thus permitting the cast- 
ing to cool in air. As a result, 
parts can be produced at rates 
comparable with, or higher than, 
those obtained in conventional die 
casting. One producer reports that 


S Minimum wall thickness of con- the case. It requires only a frac- he obtains an overall increase of 
e ventional zinc die castings is tion of a second to reach the 10 to 20% in production rate. 
F ordinarily 0.060 in., although some _ partial vacuum required. There is Whether the vacuum process is 
- parts are produced with wall practically no air film to prevent helpful for the general run of 
e thicknesses of 0.030 to 0.040 in. contact of the liquid metal with parts is a matter of some dis- 
r In the vacuum process, wall thick- the die wall; consequently, chill- agreement. Some producers say 
nesses of 0.980 0.8 apo hme en that there is no advantage; others 
s and parts with wall thicknesses aay that: dies can be pat inte pro- 
E cown to ONES sf have been duction with less cut-and-try gat- 
7 made. Long thin sections that How Much ‘Vacuum’ ing and that heavier castings can 
l- could not previously be produced e's 6 ereatey snenda than 
r economically are now possible. In The term vacuum is used rather bl ‘th th ‘ caer 
n addition, castings having heavy loosely in industry, implying in eo See ee 
)- and light wall sections, or bosses some cases pressures of a few method. 
1- and ribs, can be produced without millimeters and in others pres- Applications 
z. the usual problems of porosity i “3 eer a " a Automotive uses in addition to 
\f and cold-shuts, Sink marks due to pees clersicheyer ompin gga those shown on pp 110 and 111 
, try, pressures of % to 4 atm ; ee the : 
1S bosses on light sections are mini- are used; a better term for the include tail lights, hand spotlight 
» mized. process might have been reduced frames, dashboard and _ radio 
1- As a result, zine die castings back pressure die casting. How- bezels, mirror frames, license 
1S are competing successfully with ever, the industry has adopted plate frames and trim. In con- 
4:) stampings and have replaced alu- vacuum die casting, and this verting a tail light from conven- 
i- minum die castings in some appli- term will be used here. tional to vacuum casting, rejects 
in cations. ont, Were rongced from 30% to 5% at 
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a production rate of 180 shots per 
hr, and the improved surface re- 
duced finishing costs. 

Other uses include large appli- 
ance parts such as washer rings, 
clock escutcheons and loving cups. 
An oblong coin bank 3 in. deep 
that could not be produced satis- 


factorily because of poor surface 
condition resulting from entrap- 
ped air was converted to a vaccum 
zinc die casting having a satis- 
factory surface appearance. 
Because of the excellent surface 
condition obtained, large quanti- 
ties of plumbing and cabinet hard- 





ware are being produced as vac 
uum die castings. 
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Why 


Evacuate the Die? 


Conventional process 

In conventional die casting, a 
shot of the alloy is injected into 
the die cavity at a pressure of 
about 1500 to 2000 psi. The air 
in the cavity exerts back pres- 
sure as it is displaced by the 
liquid metal. Vents in the tools 
are designed to permit escape 
of this air and thus limit the 
back pressure. If the vents work 
perfectly, there is no back pres- 
sure and the influx velocity de- 
pends entirely on the difference 
in pressure between that exerted 
by the plunger on the liquid 
metal and the atmospheric pres- 
sure on the surface of the metal 
in the die cavity. 

Although such a reduction in 
back pressure might be achieved 
in a new set of tools, it is only 
partially successful and eventu- 
ally some of the vents become 
plugged. As a result the back 
pressure increases, the pressure 
differential is reduced, the flow 
of metal is retarded, and some 
air is trapped in the casting, 
forming voids. 

Relatively sound castings can 
be obtained by using heavy 
gating, high metal temperatures 
and sufficiently large overflows 
to permit escape of some of the 
air. However, thin sections, 
where the metal flows less freely 
and solidifies more quickly, are 
difficult to fill without voids and 
cold-shuts unless vents keep the 
back pressure from increasing. 


Vacuum process 

Reducing the pressure in the 
die to % atm does not greatly 
increase the injection velocity at 
the start of the operation, but 
does delay the rise in back pres- 
sure until the die is almost filled. 


This delay increases the possi- 
bility of filling thin sections 
completely. In addition, there 
is only one-fourth as much air 
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in the cavity as there is in con- 
ventional die casting, thus re- 
ducing the possibility of void 
formation by four times. 


Surface porosity 
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Air trapped between skin 
ond turbulent metal 
(sub-surface porosity) 


How die usually fills 


First, air is trapped by the frozen 


skin, producing surface defects. 


VACUUM 





NON-VACUUM 





Nelmor Mfg. Co. 
Porosity is one major problem 


Radiographs show increase in den- 


sity in vacuum die casting. 


Second, trapped air between skin and 
turbulent metal, results in defects. 





Scrap is reduced when machining 
fails to uncover any porosity. 
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Guide to 
Materials Standards 
and Specifications 


Part 4—Plastics and Rubber 





by S. P. Kaidanovsky, 
Consulting Engineer 


@ Standards and specifications on 
plastics and rubber are prepared 
or issued by most of the govern- 
mental agencies and national or- 
ganizations, such as the Federal 
Supply Service, Dept. of Defense, 
Commodity Standards Div. of the 
U.S. Dept. of Commerce, Ameri- 
can Society for Testing Materials, 
Society of Automotive Engineers 
and American Standards Assn. 
Their standardization activities 
were covered in Part 1 of this 
series. In addition, the following 
trade and technieal societies con- 
cerned with plastics and rubber 
prepare standards or assist stand- 
ards agencies: the Society of 
The Plastics Industry, Society of 
Plastics Engineers, Rubber Manu- 
facturers Assn., the National 
Electrical Manufacturers Assn., 
and the Manufacturing Chemists’ 
Assn. 

The standards and specifications 
on plastics and rubber issued by 
various organizations are sum- 
marized in accompanying table. 


Society of the Plastics Industry 

The Society of the Plastics In- 
dustry (SPI) is a trade and tech- 
nical society concerned with re- 
search, quality standards and 
other activities of interest to the 
plastics industry. To encourage the 
manufacture of quality products, 
various divisions of the society 
have fostered the development of 
voluntary industry standards. 
Most of the plastics industry 
standards, known as Commercial 
Standards (see Part 1, Mar ’58), 
have been developed and adopted 
according to the standards proce- 
dure of the Commodity Standards 
Div., U. S. Dept. of Commerce. 

The technical and standardiza- 
tion activities of the society are 
centered in the engineering and 
technical committees and subcom- 
mittees. These committees com- 
piled the Plastics Engineering 
Handbook of the SPI. This hand- 
book contains, among other sub- 
jects of interest to the plastics in- 
dustry, standards for plastics and 







plastics products, and a classifica- 
tion system for rigid molding 
materials. 

The SPI designations for rigid 
molding materials consist of a 
letter prefix identifying the type 
of plastic, a grade number based 
on three basic properties, and a 
letter suffix indicating special 
properties or categories. 

The letter or letters identifying 
the type of plastic are as follows: 


Thermoplastic 


CA —Cellulose acetate 

CAB—Cellulose acetate butyrate 

EC —Ethyl] cellulose 

HH —Halogenated hydrocarbons 

MM —Methyl methacrylate 

PA —Polyamides 

PS —Polystyrene and/or modified 
polystyrene 

VC —Vinylidene chloride 

VCA—Vinylidene chloride acetate 


Thermosetting 


EA —Ester alkyd 

MF —Melamine formaldehyde 
PF —Phenol formaldehyde 
UF —Urea formaldehyde 

S  —Silicone 








The grade number is constructed 
as follows: the first two digits 
represent the heat distortion tem- 
perature; the third and fourth 
digits represent the impact 
strength; and the remaining digits 
represent the tensile strength. 
The suffixes that identify special 
properties or categories are as 
follows: M—mechanical, E—elec- 
trical, O—optical, T—thermal, C— 
chemical and A—aging. Individual 
properties within any category 
are identified by a lower case 
letter following the capital letter. 

For example, in the SPI grade 
CA11143Eqg, CA identifies a cellu- 
lose acetate molding compound. 
The first two digits, 11, represent 
its heat distortion temperature at 
264 psi fiber stress (110 F with 
the last digit dropped); the third 
and fourth digits, 14, represent 
the impact strength (1.4 ft-lb 
with the decimal point omitted) ; 
the fifth digit, 3, represents its 
tensile strength in thousands of 
psi (3000 with three zeros 
dropped). The E identifies the 
plastic as having one or more spe- 





This is the fourth in a series of six articles. 
Subsequent articles will deal with organiza- 
tions and standards on other nonmetallics 
and finishes. 
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SUMMARY LIST OF STANDARDS AND SPECIFICATIONS 


FOR PLASTICS AND ELASTOMERS 





Organization 


Type of 
Document | Identifications 


Document 


Material, Forms, Uses 





















































ACRYLICS 

ASTM Spec DXXX Molding and extrusion compounds; cast sheet, 
rod and tube; other cast shapes; machined 
cast blanks 

SAE Mtl Spec AMS 3626 Molding and extrusion compounds. Aeronautical 
uses 

Federal | Spec L-P-XXX Cast sheet, rod and tube 

Military | Spec MIL-P-XXX | Molding compounds; molded parts; extrusions; 

ahs cast sheet, rod and tube 

CELLULOSICS 

Comm Dept. & SPI | Comm Std CS 206 Cellulose acetate butyrate. Pipe 

ASTM Spec DXXX Cellulose acetate. Cast film, sheet; rigid sheets; 
molding and extrusion compounds. General 
purpose or aircraft uses 

ASTM Spec D707 Cellulose acetate butyrate. Molding and extru- 
sion compounds 

ASTM Spec | D701 Cellulose nitrate (pyroxylin). Sheet, rod, tube 

ASTM | Spec | D787 Ethyl cellulose. Molding and extrusion compounds 

SAE | Mtl Spec | AMS 3622 Cellulose acetate. Molding and extrusion com- 

| pounds. Aeronautical uses 
SAE Mtl Spec | AMS 3624 Cellulose acetate butyrate. Molding and extru- 
sion compounds. Aeronautical uses 

Federal Spec L-P-344 Cellulose acetate. Molding compounds 

Federal Spec | L-P-349 Cellulose acetate butyrate. Molded and extruded 
parts 

Federal Spec L-P-365 Cellulose nitrate (pyroxylin). Sheet, rod, tube 

Military Spec MIL-P-XXX | Cellulose acetate. Sheet, film, molding com- 
pounds; molded parts 

Military Spec MIL-P-XXX_ | Cellulose acetate butyrate. Molding compounds; 
molded parts 

Military Spec | MIL-P-XXX_ | Ethyl cellulose. Molding compounds; molded and 

extruded shapes. Electronic and _ electrical 

equipment 

ELASTOMERS 

ASTM Rec Prac D1207> Elastomers. Automotive uses 

ASTM Spec D735¢ Vulcanized elastomers. Automotive uses 

ASTM Spec D10564 Sponge and expanded cellular rubbers. Sheet, 
strip; molded or special shapes. Automotive 
uses 

ASTM | Spec D1055¢ Latex foam rubbers. Sheet, strip; molded or 
specific shapes. Automotive uses 

ASTM | Spec D1277! Rubber-like non-rigid thermoplastics. Automotive 
and aeronautical uses 

SAE Mtl Spec AMS 32XX Synthetic rubber. Aircraft uses 

SAE Mtl Spec AMS 33XX Silicone rubber. Aircraft uses 

Military Spec MIL-R-XXX_ | Synthetic rubber. Sheet, strip; molded and ex- 
truded shapes; gaskets 

Military Spec MIL-R-7362 | Synthetic rubber (oil resistant). Sheet, strip; 
molded and extruded shapes 

Military Spec MIL-R-XXX_ | Cellular rubber. Sheet, molded shapes. Aircraft 
uses 

Military Spec MIL-R-5847 | Silicone rubber. Aeronautical uses 

RMA Spec — Latex foam. Sheet, strip; molded or special 
shapes 

FLUOROCARBONS 

ASTM Spec D1430 Polychlorotrifluoroethylene (plasticized). Molding 











and extrusion compounds 





aXXX in the document identification indicates that more than one standard has been de- 
veloped on the material. Revisions, amendments and year are not indicated (the latest issue 
is supplied when an order is placed). 


bSAE Rec Prac 16R. 
{SAE Rec Prac 130R. 





cSAE Std 10R. 
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GSAE Rec Prac 18R. 


eSAE Rec Prac 17R. 
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cial electrical properties, and 4g 
indicates dielectric strength of at 
least 250 v per mil for a short 
time. 
Society of Plastics Engineers 
The Society of Plastics Engi- 
neers (SPE) is a scientific and 
educational organization devoted 
to the development and dissemina- 
tion of technical information in 
the fields of research, design, de- 
velopment, production and utiliza- 
tion of plastics materials. 
Technical committees of the so- 
ciety, called Professional Activi- 
ties Groups, serve in an advisory 
capacity the membership of the 
society and anyone in the industry 
requesting technical information. 
The society has done no work 
directly on standardization. It has 
pooled its interest and efforts with 
those of the American Society for 
Testing Materials. Many mem- 
bers of ASTM Committee D-20 on 
Plastics are also members of the 
Society of Plastics Engineers. 


Rubber Manufacturers Assn. 

The technical committees of the 
Rubber Manufacturers Assn. 
(RMA), composed entirely of in- 
dustry personnel operating on a 
voluntary basis, do not write mini- 
mum specifications except in a 
few minor instances. They do, 
however, review proposed specifi- 
cations for many specification- 
writing agencies, such as all 
branches of the Federal Govern- 
ment and the Society of Auto- 
motive Engineers. In this capa- 
city the RMA’s interest is to be 
sure that the requirements of the 
specification are within the com- 
petency of the manufacturing in- 
dustry. 

The association has published a 
Glossary of Terms Used by the 
Mechanical Rubber Goods Indus- 
try, a Buyers’ Specification for 
Latex Foam, and Compression 
Range Guide for latex foam. It 
also has developed an RMA desig- 
nation system to indicate degree 
of firmness of latex foam; the 
designations are listed below: 


Cored Stock 





% 2 3% 5 8 
1 2% 4 6 
1% 3 4% 7 














Slab or _Uncored Stock 
Extra Soft 


X Firm 
Soft XX Firm 
Medium XXX Firm 
Firm XXXX Firm 


The above RMA designations 
differ from the ASTM designa- 
tions of firmness of latex foam 
described later. 


National Electrical 
Manufacturers Assn. 

One of the most important ac- 
tivities of the National Electrical 
Manufacturers Assn. is standard- 
ization, which is carried on by a 
number of technical committees. 
The association cooperates with 
the Federal Government, the 
American Standards Assn. and 
trade and technical associations 
and societies by furnishing infor- 
mation and recommendations for 
use in the preparation of stand- 
ards and specifications. 


NEMA issues a number of 
standards covering the manufac- 
ture, performance and test of 
electrical materials, apparatus, de- 
vices and supplies. It has also 
issued a series of standards for 
laminated plastics products (LP). 


Manufacturing Chemists’ Assn. 
The Manufacturing Chemists’ 
Assn. (MCA) represents more 
than 90% of the chemical produc- 
tion capacity in the United States. 
Many of its members are engaged 
in various phases of plastics pro- 
duction—from raw materials to 
end products. The association has 
a Plastics Committee; it also spon- 
sors a project on fundamental 
properties of plastics at Massa- 
chusetts Institute of Technology. 


The MCA does not issue its own 
standards. However, it advises 
and assists the American Stand- 
ards Assn., the American Society 
for Testing Materials and other 
standardization groups. The as- 
sociation has published Technical 
Data on Plastics. The purpose of 
this book is to acquaint its user 
with the properties which char- 
acterize the various commercially 
available plastics. 


ASTM Designations 
Elastomers—The American So- 
ciety for Testing Materials has 
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| 
ASTM Spec | D1457 Polytetrafluoroethylene. Molding and extrusion 
| compounds 
SAE | Mtl Spec | AMS XXX Polychlorotrifluoroethylene. Plasticized film, un- 
| plasticized tube. Aeronautical uses 
SAE Mtl Spec | AMS 3652 Polytetrafluoroethylene. Film. Aeronautical uses 
Military | Spec | MIL-P-XXX_ | Polytetrafluoroethylene. Molding and extrusion 
compounds; sheet, rod, tubing 
LAMINATES 
ASTM Spec D716« Vulcanized fibre. Sheet, round rod and tube. 
Electrical insulation 
ASTM Spec D709» Thermosetting. Sheet; round and rectangular tube 
NEMA Std 45-107 Fabricating. Electrical uses 
NEMA Std | LP-1 Thermosetting. Electrical uses 
NEMA Std | VUL; Vulcanized fibre. Electrical uses 
Federal Spec L-L-31 Thermosetting. Sheet, rod, tube 
Military Spec MIL-P-18177 | Epoxy-glass cloth. Sheet. Electrical-uses 
Military Spec MIL-P-15037 | Melamine-glass cloth. Sheet 
Military Spec MIL-P-XXX | Phenolic. Paper-base, cotton fabric-base, nylon 
fabric-base. Sheet, rod, tube 
Military | Spec MIL-P-997 Silicone-glass cloth. Sheet. Electrical uses 
MELAMINES 
ASTM Spec D704 Molding compounds 
SAE Mtl Spec | AMS 3640 Mineral-filled. Molding compounds. Aeronautica 
uses 
Federal | Spec L-M-181 Molding compounds 
Military | Spec MIL-M-14 Molding compounds 
PHENOLICS 
ASTM Spec D700 Hot molding compounds 
SAE Mtl Spec AMS 3615 Tube. Aeronautical uses 
SAE Mtl Spec AMS 3607 Cotton fabric-reinforced. Sheet, plate. Aeronau- 
tical uses 
SAE Mtl Spec AMS 3641 Macerated fabric-filled. Molding compounds 
Aeronautical uses 
Federal Spec L-P-310 Molding compounds 
Federal Spec TT-R-271 General uses 
Military Spec MIL-P-13436 }| Fiber filled (uncured). Sheet 
Military Spec MIL-P-XXX | Molding compounds; molded parts, sheet, rod 
Military Spec MIL-R-XXX_ | General uses 
Military Spec MIL-P-5431 | Graphited. Sheet, rods, tubes, shapes. Aeronau- 
tical uses 
POLYAMIDES (nylon) 
ASTM Spec D789 Molding and extrusion compounds 
Military Spec MIL-P-17091 | Molded parts, rods, flats 
POLYESTERS 
ASTM Spec D1201 Molding compounds 
Military Spec MIL-M-14 Molding compounds 
Military Spec MIL-P-8257 | Molded transparent sheet 
Military Spec MIL-P-8013 | Low pressure laminate (glass fabric) 
Military Spec MIL-R-7575 | Low pressure laminate 














gAmerican Std. ASA C59.29. 
iAmerican Std. ASA C59.17. 


hAmerican Std. ASA C59.16. 
jAmerican Std. ASA C59.20. 
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Type of Document 
Organization Document | Identifications Material, Forms, Uses 

POLYETHYLENES 

Comm Dept. & SPI | Comm Std | CS 197 Flexible pipe 

ASTM Spec | D1248 Molding and extrusion compounds 

Federal Spec | L-P-590 Molding and extrusion compounds 

Military Spec | MIL-P-3803 Molded and extruded shapes; sheet, tube 

POLYSTYRENES 

ASTM Spec D703 Molding and extrusion compounds 

ASTM Spec D1431 Acrylonitrile copolymer. Molding and extrusion 
compounds 

SAE Mtl Spec AMS 3620 Molding and extrusion compounds. Aeronautical 
uses 

Federal Spec L-P-416 Molding compounds 

Military Spec MIL-P-XXX | Molding and casting compounds, molded parts 

Military Spec MIL-P-3796 | Glass-filled. Molding compounds, molded parts 

Military Spec MIL-P-3409 Polydichlorostyrene. Molding compounds 

UREAS 

ASTM Spec D705 Molding compounds 

Federal Spec L-U-671 Molding compounds = 

VINYLS 

Comm Dept. & SPI | Comm Std CS 192 Vinyl. Film. General uses 

Comm Dept. & SPI | Comm Std CS 201 Vinyl chloride. Rigid sheet 

ASTM Spec D728 Vinyl chloride-acetate. Rigid molding compounds 

ASTM Spec DXXX Vinyl chloride and copolymer. Rigid sheet; non- 
rigid molding and extrusion compounds; tubing 

ASTM Spec | D729 Vinyl chloride-vinylidene chloride copolymers. 

Molding compounds 

SAE Mtl Spec AMS 3630 Vinyl chloride. Flexible extrusion. Aeronautical 
uses 

Federal Spec L-P-510 Vinyl chloride (modified). Rigid sheet 

Federal Spec L-V-XXX Vinyl chloride and copolymer. Rigid sheet and 
molding compounds 

Federal Spec L-P-501 Vinylidene chloride. Molding compounds 

Military Spec MIL-P-XXX | Vinyl chloride and copolymers. Sheet (thin); 
rigid molding compounds. Electronic and elec- 
trical equipment 

Military Spec MIL-R-3584 Vinyl chloride. Non-rigid 

Military Spec MIL-P-3411 | Vinylidene chloride. Rigid molding compounds. 
Electronic communications and allied electrical 
equipment 

OTHER PLASTICS 

ASTM Spec D819 Allyl. Cast sheet, rod, tube; other cast shapes; 
machined cast blanks 

F ederal Spec L-L-31 Silicone. Sheet, tube, rod 

Military Spec MIL-P-77 Allyl resin. Casting 

Military Spec MIL-P-3408 | Aniline formaldehyde. Molding compounds 

Military Spec MIL-R-20612 | Chlorinated diphenyl! 

Military Spec MIL-R-9300 | Epoxy. Low pressure laminates 














developed jointly with the Society (ASTM D735-57T and SAE 
of Automotive Engineers a sys- Standard 10R). These compounds 
tem for designating elastomer are also used by many other 
compounds for automotive uses manufacturing industries. 
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The type and class of the elasto- 
mers are represented by capital 
letters as shown below: 


Type R—Compounds of natural 
rubber, synthetic rubber and re- 
claim, alone or in combinations 
thereof. Non-oil resistant. 


Type S—Compounds of synthetic 
rubber or combinations thereof 
having resistance to swelling. 
Oil resistant. 


Class SA—Very low volume 
swell. , 

Class SB—Low volume swell. 

Class SC—Medium volume 
swell. 


Type T—Compounds of synthetic 
rubber or rubber-like materials. 
Resistance to abnormal tem- 
perature and/or oils. 


Class TA—Maximum _esresist- 
ance to heat and cold. 

Class TB—Outstanding resist- 
ance to heat and oil. 


Each class consists of a number 
of different grades. These grades 
are designated by numbers follow- 
ing the prefix letters. When neces- 
sary, suffix letters are used after 
the grade number to _ indicate 
additional properties. 

Grade numbers consist of three 
digits. The first indicates the 
durometer hardness range; e.g., 
3 for 30 + 5. The next two digits 
indicate the minimum tensile 
strength; e.g., 05 for 500 psi. 
Suffix letters are added singly or 
in combination after the grade 
number; e.g., Z, for oil resistance. 

Thus, grade SB625F,, designates 
a compound with good oil resist- 
ance, having low volume swell in 
petroleum-base fluids (SB), a 
durometer hardness of 60 + 5 (6), 
and an original minimum tensile 
strength of 2500 psi (25). It 
should pass a low temperature 
test at -40 F (F,) and conform 
to other basic requirements. 

The ASTM has also developed 
jointly with the SAE a system for 
designating elastomer compounds 
for use in resilient automotive 
mountings (ASTM Recommended 
Practice D1207-55, SAE Recom- 
mended Practice 16R). 

The dynamic properties of auto- 
motive compounds are designated 
as follows: A _ prefix letter C 
designates a resilient mounting 
compound tested in compression. 
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The prefix letter S designates a 
compound tested in shear. The 
suffix numbers designate’ the 
resilience and effective dynamic 
modulus of the compound. The 
first digit indicates the resilience; 


e.g., 8 for 80%. The next two 
digits indicate the effective dy- 
namic modulus. For compression 
modulus, multiply by 100; for 
shear modulus, multiply by 10. 

Thus, for a compound desig- 
nated C906-R520-BF ,KZ, C repre- 
sents mounting compound tested 
in compression, 9 indicates resili- 
ence of 90% required, 06 indicates 
effective dynamic modulus of 600 
+ 15%, R520-BF,KZ designates 
the type, class and grade of the 
rubber compound as_ explained 
above. [{Thus, the elastomer is 
non-oil resistant, with a durometer 
hardness of 50 + 5, and an orig- 
inal minimum tensile strength of 
2000 psi; it should pass a com- 
pression set test (B), a low tem- 
perature test at -—40 F and an 
adhesion test (K); and it should 
meet other special requirements 
(Z).] 

The ASTM has also developed 
jointly with the SAE a system of 
designating non-rigid rubber-like 
thermoplastic compounds for auto- 
motive and aeronautical uses 
(ASTM D1277-53T, SAE Recom- 
mended Practice 130R), compa- 
rable to that for rubber com- 
pounds. 

Non-rigid thermoplastic rubber- 
like plastics, alone or in combina- 
tion, are designated by grade 
numbers consisting of three digits 
following the type prefix NP. The 
first digit indicates the durometer 
“A” hardness range, e.g., 5 for 
50 + 5. The next two digits indi- 
cate the minimum tensile strength, 
e.g., 10 for 1000 psi. Suffix letters 
are added singly or in combina- 
tion after any grade number indi- 
cating additional requirements. 

Thus, grade NP-820-C desig- 
nates a rubber-like plastic with a 
durometer “A” hardness of 80 + 
5 and an original minimum tensile 
strength of 2000 psi which must 
pass a specified light or weather 
aging test (C). 


Latex foam rubbers—The ASTM 


system for designating grades of 
latex foam rubbers (ASTM D1055- 
56T, SAE Recommended Practice 
17R) consists of two digits fol- 
lowing the type, R. The first digit 
identifies the kind of latex foam 
rubber: 2 for cored, 3 for uncored. 
A second digit is used to indicate 
the degree of firmness (the firmer 
the grade the higher the number). 
One or more suffix letters are 
added after any grade number to 
indicate additional requirements 
beyond the basic requirements. 
Thus, grade R22F ,H denotes soft, 
cored latex foam rubber with a 
load deflection value of 17%, + 
4% and requiring, in addition to 
the basic properties, a low tem- 
perature test at -40 F (F,) anda 
flexing test (HA). 

Sponge and expanded cellular 
rubbers—The two types of cellu- 
lar rubber are designated by the 
prefix letters R for non-oil resist- 
ant and S for oil resistant. Type S 
rubbers having oil resistance with 





medium swell are designated SC. 

Each type of cellular rubber has 
a number of different grades 
(ASTM D1056-56T, SAE Recom- 
mended Practice 18R). Grades 
are designated by numbers follow- 
ing the type prefix letters and con- 
sist of two digits. The first identi- 
fies the kind of cellular rubber: 
1 for sponge, 4 for expanded. The 
second digit indicates the degree 
of firmness of the cellular rubbers 
(the firmer the grade the higher 
the number). Suffix letters are 
added singly or in combination 
after any grade number to indi- 
cate additional properties beyond 
basic requirements. 

Thus, grade R11CF denotes 
extra-soft sponge rubber having 
a load deflection value of 3% + 
114 psi, having no specific solvent 
or oil resistant properties, and 
requiring, in addition to the basic 
tests, a weather resistance test 
(C) and a low temperature test 
at -40 F (F). 





American Society for Testing 
Materials 

1916 Race St., Philadelphia 3. 

ASTM Standards, Part 6—Plas- 

tics, Rubber. Each standard 

available separately." 


Society of Automotive Engineers 
485 Lexington Ave., New York 
17. 


SAE Handbook. Each AMS 
available separately." 


Federal and Military 

Supt. of Documents, U. S. Gov- 
ernment Printing Office, Wash- 
ington 25, D. C. 
Each _ specification 
separately." 


available 


Commercial 

Commodity Standards Div., Office 
of Technical Services 

U. S. Dept. of Commerce, Wash- 
ington 25, D. C. 

Each standard available sepa- 
rately." 


American Standards Assn. 
70 E. 45th St., New York 17. 





Where to Obtain Standards for Plastics and Rubber 


@ See first article of series (Mar ’58) for information on index. Use of standards 
issued by trade associations should not be considered mandatory, 


Each standard available sepa- 
rately. 


Society of Plastics Industry, Inc. 
250 Park Ave., New York 17. 
Each standard available sepa- 
rately. Plastics Engineering 
Handbook of the SPI, Reinhold 
Publishing Corp. 


Rubber Manufacturers Assn., Inc. 
444 Madison Ave., New York 22. 
Buyers’ Specification for Latex 
Foam; Compression Range 
Guide; Glossary of Terms Used 
by the Mechanical Rubber Goods 
Industry. 


National Electrical Manufac- 
turers Assn. 

155 E. 44th St., New York 17. 

NEMA Standards Publications, 

List and Order Blank. Section 

Laminated Products. Each stand- 

ard available separately. 


Manufacturing Chemists’ Assn., 
Inc. 
1625 Eye St., Washington 6, D. C. 


Technical Data on Plastics. 
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Plated radiator grilles for automobiles. 





American Zinc Institute 


5 Rules to Follow 
in Designing 


for Plating 


This article shows how it is often possible to design a 


plated part of higher quality and lower cost without 


sacrificing style or function. 


1. Design for uniform plate thickness 


In general, an_ electroplating 
current tends to flow in a straight 
line from anode to cathode. Cur- 
rent tends to take the course of 
least resistance and for this rea- 
son electrodeposits tend to build 
up more on projections and edges 
rather than on recessed areas. 
This can be an important factor 
where a certain minimum thick- 
ness is required. If a part is im- 
properly designed a very heavy 
coating may have to be produced 
on projected areas in order to 





Adapted from a chapter in the Electroplating 
Engineering Handbook, edited by A. Ken- 
neth Graham, Reinhold Publishing Corp., 
1955. Authors of the chapter: C. F. Nixon, 
Electrochemistry Dept., General Motors Corp.; 
D. M. Bigge, Engineering Div., Chrysler 
Corp.; and W. L. Pinner, Engineering Dept., 
Houdaille-Hershey Corp. 
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achieve a certain minimum thick- 
ness on recessed areas. Plate dis- 
tribution is commonly measured 


Thickness, mils 


Max -— 2.6 
Min —0./ 
Avg - 0.9 


Avg / min ratio=9.0 





POOR DESIGN 





by the ratio of average to mini 
mum plate thickness. The idea 
ratio, indicating completely uni 

form thickness, is 1.0. 

la. Use large angles and radii 

The effect of part shape on the 
thickness of electrodeposits (ir 
this case nickel) is shown in Fig 1] 
to 4. Note the effect of angles on 
plate distribution in Fig 1. 

As shown, the ratio of average 
to minimum plate thickness of a 
right angle is 2.7. This ratio is 
increased to 3.3 when the angle 
is closed down to 60 deg. How- 
ever, when the angle is opened up 
to 120 deg the thickness ratio 
drops down to 1.9, a fairly accept- 
able figure. 

It can be proved mathematically 
that there is no way of plating 
metal into the apex of a true right 
angle in one operation. However, 
it is impossible to produce a true 
right angle, and in actual practice 
the angle is usually made with as 
large a radius as possible. Even 


Thickness ratio: avg/min 


19 
2.7 
3.3 


‘~ 


Fig 1—Large angles make it 
easier for plate to deposit at 
apex of angle, insuring uni- 
form plate distribution. 


Thickness,mils: 
Max-3.2 

Min -0.2 

Avg-/./ 

Avg/min ratio= 5.5 





GOOD DESIGN 


Fig 2—Large radii reduce danger of too little plating in hard-to-reach areas 


of a part. 
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so, it is difficult to obtain uniform 
plate distribution because of the 
tendency of electrodeposits to 
form on the legs of the angle 
(sometimes called a “robbing” 
effect). 

The effect of sharp recessions 
or protrusions is further illus- 
trated in Fig 2. Note that the lack 
of adequate radii at the ends of 
the central recessed section in the 
poor design produces a plate dis- 
tribution of 9.0. The effect of 
using larger radii is shown in the 
redesigned part where the plating 
ratio has dropped down to the 
more favorable value of 5.5. 

Another example of non-uniform 
plating is shown in Fig 3. The 
surface of the knob can be given 
a fairly uniform coating if plated 
as is. Note, however, that if the 
same part is fixed to a larger sur- 
face a much poorer plating ratio 
is produced. In effect a right 
angle is created, and the deposits 
formed on the flat surface have a 
robbing effect on the surface at 
the base of the knob. 
ib. Make recesses shallow 
and use convex surfaces 

If some latitude in design is 
permitted, try to avoid deep re- 
cesses by substituting convex sur- 
faces for concave surfaces. The 
ratio of average to minimum thick- 
ness on the recessed surface in 
Fig 4 is 6.5. Compare this part 
with the similar part having a 
convex surface and a plating ratio 
of 2.0. 


Thickness, mils: 


Max - 2.7 
Min —0.7 
Avg —/.4 


Avg/min ratio=2.0 


Fig 3—How proximate surfaces affect plate distribution. Knob at left 
has good distribution; however, distribution at base suffers markedly 


Thickness,mils: 


Max -2.2 
Min-9O./ 
Avg -0.8 


Avg/min ratio=8,0 


when knob is attached to flat surface (right). 


Thickness, mils 


Max -—3.8 
Min — 0.2 
Avg -— 1.3 


Avg/ min ratio=6.5 





CONCAVE SURFACE 





Thickness, mils 


Max -2.7 
Min -0.6 
Avg -/.2 


Avg / min ratio=2.0 





CONVEX SURFACE 


Fig 4—Convex surfaces can be plated more uniformly than concave surfaces. 


Note difference in ratio. 





2. Use smooth surfaces 


Plating cannot be expected to 
fili holes or level out rough metal 
surfaces. Despite advances that 
have been made in developing 
leveling deposits, plating cannot 
remedy the natural defects in raw 
materials such as seams or pores. 
Nor can it remedy the defects 
caused by manufacturing opera- 
tions. 


Gross defects which produce 
inadvertent contour changes can 
be plated, but the deposits will not 
have uniform thickness. Such a 
condition can affect appearance as 
well as the durability of the prod- 
uct. Also, it is extremely costly 
to deposit an excessively thick 
coating in the hope that extra 
buffing will cover surface defects. 





3. Provide for electrical contact 


FP ok Strip 











Fig 5—Contact tabs are designed into rims of these disks to facilitate elec- 


trical contact in plating operation. 






A number of clever racking 
techniques have been devised to 
facilitate good electrical contact 
during plating. Nevertheless, quite 
often a difficult racking problem 
can be solved by making a simple 
design change in the product. 

Such a solution is illustrated 
by the thin flexible disks shown 
in Fig 5. Because of their flexi- 
bility, these disks are difficult to 
hold securely on a plating rack 
without masking a significant por- 
tion of their surface. However, 
when racking tabs (shown by the 
dotted lines) are added to the 
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parts, plating is greatly facili- 
tated. Note also that the tabs are 
formed from material that nor- 
mally would be wasted. 


An added benefit is that the 
tabs can also be used to hold the 
parts during buffing. After finish- 
ing, the tabs are sheared off. The 


brass edges thus exposed are not 
detrimental since they are not 
visible after edge clinching opera- 
tions. 





4. Design for selective plating 


All surfaces that are submerged 
in a plating bath will be plated 
to some extent. In many applica- 
tions, however, it is required that 
only a certain area of a part be 
plated. For example, in an appli- 
cation where wear resistance is 
required in a restricted area it 
would be unnecessary, not to say 
costly, to give the entire surface 
a chromium plate. The same con- 
dition applies in the case where a 
silver plate is required on one por- 
tion of a part to prevent fretting 
seizure. 

In most cases the plater can, at 
a price, meet restrictions of this 
sort by using stop-off lacquers or 
other masking devices, or by only 
partly immersing the parts dur- 
ing plating. Costly expedients of 
this kind, however, can often be 
eliminated by making a design 
change or by rearranging the 
manufacturing sequence. 

For example, selective plating, 
as well as two-tone effects, can 
often be obtained by designing 
the part in two pieces that can be 
assembled after plating. Only one 
of the pieces need be plated, or 
else each piece can be given a 
different color plate to provide an 
interesting two-tone effect. 

The two (or more) piece idea 
can be used in other ways. When 
the plate is decorative, it some- 
times happens that only a small 


Unplated 
structure 


Fig 6—Plated scalps can be used to 
decorate only the visible areas, sav- 
ing cost of overall plating. 
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portion of the surface is exposed 
to view and the appearance of the 
rest of the surface is insignifi- 
cant. In such cases, the desired 
decorative effect may be obtained 
at a lower cost by applying a com- 
paratively small, suitably finished 
scalp or thin metal sheet over the 


important area as in Fig 6. If the 
plate is also intended to prevent 
corrosion, the amount of plate re- 
quired may be reduced by using 
brass or copper as the base metal 
for the scalp. This technique is 
often used in automobile hubcap 
design. 





5. Provide for draining and venting 


During plating it is extremely 
important to avoid excessive drag- 
out of solutions in or on the part 
being plated. Normally, the water 
rinses provided are adequate to 
remove plating solutions and pre- 
vent contamination. How- 
ever, when solution § trapping 
(“cupping”’’) occurs, dragout losses 
may be so high as to cause trouble. 

Difficulties of this kind can 
often be eliminated in the design 
stage of the product. An example 
of how this can be done is shown 
in Fig 7. Because of the limita- 
tions of plating equipment the 
wrap-around bumper must some- 
times be positioned vertically in 
the plating tank. It is evident 
that the curved ends of the bumper 
can create problems of drainage 
and entrapped air. However, 
placing holes 4%, in. or more in 
dia at both ends of the bumper 
makes it possible for the solution 
at the bottom to drain off and the 
air entrapped at the top to escape. 

A similar problem is created 
by the U-shaped channel (Fig 8). 
When it is formed from cold 
rolled steel the cavities within the 
channel have a tendency to fill 
with plating solution which can- 
not drain off because the ends of 
the channel are pinched. This 
problem is eliminated by changing 
the design to use a solid section, 
zine die casting. 
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Air vent 








Hole for drainage 


C = 


Fig 7—Bumper has vent at top and 
drainage hole at bottom to prevent 
air entrapment, solution dragout. 


Fig 8—Switch from sheet channel 


to solid section zine die casting elimi- 
nates solution entrapment. 
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Designing with 
Heat Treated Steels 


by John L. Everhart, Technical Editor, Materials in Design Engineering 


Quenching—a key step in many heat treatments. 


The properties of steels can be varied widely by heat 
treatment. This manual tells what results can be 
achieved by annealing, normalizing, quenching and 
tempering, martempering and austempering. It includes: 


» Heat treatments and the properties they give 
» Selecting the steel and the design 
>» Fundamentals of the heat treatment of steel 
>» Definitions of heat treating terms 
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The properties of steels can be altered materi- 
ally by heat treatment. Steels can be made soft 
and ductile or hard and brittle. Characteristics 
such as machinability or formability can also be 
varied considerably. 

There are a number of widely recognized 
methods of heat treatment, and selection of a 
suitable procedure depends on the properties 
desired in the finished part. This manual is 
devoted to a discussion of those methods that 
alter properties through structural changes. It 
does not cover surface treatments that alter the 
composition of the surface layer, such as carbu- 
rizing, or those that alter surface condition, such 
as flame hardening. Nor does it cover the pre- 
cipitation hardening methods used in hardening 
certain grades of stainless steels. All of these 
procedures have also been covered previously. 

The aim of this manual is to tell the engineer 
and designer what properties are obtainable 
through standard heat treatment procedures and 
thus to assist him in formulating designs of 
steel parts. After the properties desired in the 





Previous articles on... 


> Surface heat treatments 
> Aging heat treatments 


Surface and aging heat treatments for steel are 

not covered in this manual. These treatments 

were covered in the following articles published 

in this magazine since 1952: 

Hard Coatings and Surfaces for Metals, Jan ’57, 
p 121, 

Nitriding Stainless Steels in a Salt Bath, Nov ’56, 
p 118. 

Which Method for High Speed Surface Harden- 
ing? Aug ’55, p 103. 

Age Hardenable Metals, Oct ’54, p 121. 

Surface Hardening of Steels and Irons, Oct ’53, 
p 137. 

Carburizing of Steels, Oct ’52, p 135. 

How to Case Harden Steel by Nitriding, May ’52, 
p 90. 











part have been determined it is the function of 
the metallurgist to select the heat treatment 
method required to obtain those properties. 


Heat treatments and the properties they give 


The heat treatment of steel 


change in_ structure’ resulting 


2. Those that tend to produce 


depends on the controlled cooling 
of the material from an elevated 
temperature at which austenite is 
the structural constituent; as 
shown in Fig 1, such cooling can 
be based on transformation dia- 
grams. Properties depend on the 


Fig 1—Heat treatment as related to 
the TTT diagram. (Morton) 





‘ Cooling curves 
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from cooling. Heat treatments can 
be divided into two classes: 

1. Those that tend to produce 
stable structures (see discussion 
of iron-carbon diagram, p 124). 
These are annealing and normal- 
izing. 
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Temperature 


unstable structures. These include 
hardening by quenching, martem- 
pering and austempering. 

In all heat treating operations, 
excepting stress relieving, the ob- 
jective is to obtain a definite 
structure. 





Cooling curves 
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Annealing 


Steel is annealed to alter 
various properties, to improve 
machinability, to alter microstruc- 
ture or to relieve stresses. Dif- 
ferent treatments are required to 
accomplish some of these objec- 
tives, and temperature and rate 
of cooling are important. Recom- 
mended temperatures for anneal- 
ing carbon steels are given in Fig 
2, and mechanical properties of 
annealed carbon steels in Fig 3. 
There are a number of different 
annealing procedures and_ such 
terms as full annealing, isother- 
mal annealing and process anneal- 
ing should be used to distinguish 
them. 
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Fig 2— Recommended temperature 
ranges for the heat treatment of 
carbon steels. (Rosenberg and Digges) 
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Fig 3—Mechanical properties and 

structure as affected by carbon con- 

tent in annealed steels. 

(Rosenberg and Digges) 
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Annealing, Normalizing and Stress Relieving— 
Some Typical Parts 


. Ajax Electric Co. 
Part: Automotive rear azle shaft. 


Steel: SAE 8650. 
Heat treatment: Flange isothermally annealed by 1) austenitizing in a 


salt bath for 4% hr at 1550 F, and 2) transferring it to a bath at 1100- 
1300 F until transformation is completed. (Shaft is hardened.) 


Republic Steel Corp. Republic Steel Corp. 


Part: Outboard motor bearing cage. Part: Pipe plug. 
Steel: AISI 8620. Steel: AISI 4037. 


Heat treatment: Cold drawn bar Heat treatment: Cold drawn bar 
stress relieved to improve machina- _ stress relieved to upset plugs with- 
bility and surface finish. out excessive increase in hardness. 


Ipsen Industries, Inc. 


Part: Outboard motor crankshaft. 
Steel: SAE 8620. 
Heat treatment: Normalized % hr in protective atmosphere at 1650 F; 


cooled in protective atmosphere to 400 F in 2% hr. Resulting hardness: 
196-200 Bhn. 
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the cooling rate. Annealing tem- 


the rate of cooling. Steels contain 





| Full annealing ra 
| Full annealing is a softening peratures vary with the carbon ing more than 0.83% carbon wil for 
process in which the steel is content and are generally specified be composed of pearlite and ce sul 
heated to a temperature above the 25 to 50°F above the transforma- mentite. n | 
| transformation range, held for tion range for steels containing [Isothermal annealing is a modi ful 
| sufficient time to complete the less than 0.83% carbon, and above fication of full annealing that re- an 
transformation to austenite, and the lower limit of the transforma- sults in better control of the for- the 
1 cooled slowly to a temperature be- tion range for higher carbon mation of pearlite. After the steel Pes 
| low the transformation range. steels. is heated above the transforma- hav 
| The steel is usually furnace Structurally, steels containing tion range and held for the re- ter’ 
cooled, but it may be removed up to 0.83% carbon will consist of quired time, it is transferred into hav 
from the furnace and covered ferrite and pearlite after anneal- a bath of molten salt held at a to | 
with ashes, mica or lime to retard ing, the fineness depending on selected temperature below the leve 























Some Fundamentals of Steel Heat Treatment 
| lron-carbon diagram The portion of the iron-carbon equilibrium diagram 
| A brief consideration of the iron-carbon diagram is (simplified, Fig A) that is involved in the hardening of 
basic to a discussion of the heat treatment of steel. steel consists of four areas separated by three boundaries. 
Depending on the temperature, iron exists in two differ- Below the A; line, the equilibrium phases are ferrite and 
| ent crystal structures. At temperatures up to 1670 F, cementite. Between the A, and A; lines, the equilibrium : 
| the structure is body-centered cubic and is identified, phases are ferrite and austenite. Between the A; and ; 
| metallographically, as alpha. At 1670 F, the structure A-m lines, the phases are austenite and cementite. Above 4 
| transforms to face-centered cubic, and this phase is the A; and A.» lines, the equilibrium phase is austenite. E 
| identified as gamma, (There is an additional transforma- The diagram does not show the constituents after heat h 
tion to a body-centered cubic structure, delta, at 2550 F, treatment but rather those phases that would be present 
but this phase need not be considered further here.) if iron-carbon alloys were held at temperature for suffi- 
| Carbon can dissolve in iron, the extent depending on cient time to reach equilibrium conditions. 
the iron structure. Carbon dissolves in alpha iron to a The diagram applies to pure iron-carbon alloys, but the 
maximum of about 0.04% at 1330 F. The solid solution principles are the same for steels. (An actual diagram 
formed is called ferrite. A great deal more carbon can for carbon steels is shown in Fig B.) Steels, although 
dissolve in gamma iron, reaching a maximum of 1.7% essentially iron-carbon alloys containing up to about . 
at 2065 F. This solid solution is called austenite. The 1.5% carbon, always contain additional elements, either 
difference in solubility of carbon in the two phases is the as intentional additions or as impurities. Thus, the Fig 
reason why iron-carbon alloys can be hardened by heat so-called carbon steels contain specified quantities of im} 
treatment. One additional constituent must be consid- manganese and silicon. They also contain sulfur and 
ered: iron and carbon form a compound known as phosphorus as impurities. Steels can be further modi- 
cementite. fied by the addition of chromium, nickel, molybdenum, hee 
inc 
tab 
EFFECTS OF SOME COMMON ALLOYING ELEMENTS IN STEEL 7 
car 
the 
Usual Effect on the 
Element Range, % Transformation Range Principal Effects inti 
Aluminum....... 18... 2 cae ol Oe Deoxidizer; restricts grain growth; desirable in nitrid- esse 
ing steel tha 
Chromium....... 0.5-30.........] Raised on heating; lowered on | Increases resistance to corrosion and oxidation; in- ™” 
cooling creases high temperature strength; increases harden- Iso 
ability; forms hard carbides I 
Manganese...... oo) ae Lowered on heating and cooling | Increases hardenability; offsets bad effect of sulfur et 
Molybdenum... .| 0.5-4.0......... Raised on heating; lowered on | Increases hardenability; promotes fine grain; opposes giv 
cooling temper brittleness anc 
ae | 2 eee Lowered on heating and cooling | Increases hardness without reducing toughness; in- pro 
creases hardenability; used with chromium in stain- dia 
less steels to make them austenitic the 
Tungsten........| 0.56-20......... Raised on heating; lowered on | Strong carbide former; increases retention of hardness i 
cooling and strength at high temperatures dia 
: . P : , , ste 
Vanadium. : ee Little effect Carbide former; retains fine grain size; increases aa 
hardenability; promotes secondary hardness on A 
tempering ‘ | 
ra 








Adapted from Enos and Fontaine. 
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ransformation range until trans- ture gives better results than generally applied to carbon steels 
‘ormation is completed. The re- others in operations such as containing at least 0.60% carbon 
sulting pearlite is more uniform broaching, tapping, threading, to improve machinability or to 


n structure than that obtained on 
full annealing, and its fineness 
an be controlled by selection of 
the transformation temperature. 
Pearlitic structures generally 
have good machinability charac- 
teristics in carbon and alloy steels 
having carbon in the range 0.20 
to 0.60%, providing the hardness 
level is satisfactory. This struc- 


Spheroidizing 
Spheroidizing 
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Fig A—Schematic iron-carbon diagram showing areas 
important in heat treatment. 


vanadium or other elements. The principal effects of 
individual elements are indicated in the accompanying 
table. 

The major effect of the alloying elements on the iron- 
carbon diagram is to shift the boundary lines between 
the phases (the A;, A; and Acm lines) and thus change 
the temperatures at which transformation occurs, and to 
introduce new phases, mainly alloy carbides. It is not 
essential to discuss these changes here except to note 
that because they occur, different steels require different 
heat treatment temperatures. 


Isothermal transformation diagram 

Until recently, heat treatments were based on equi- 
librium diagrams modified to indicate both equilibrium 
and non-equilibrium conditions. Diagrams of this type 
give little information on the effects of time, cooling rate 
and grain size on the structure and resulting mechanical 
properties. Development of isothermal transformation 
diagrams (the so-called I-T, TTT or S-curves) has made 
the control of heat treatment more precise. 


Briefly, a time-temperature-transformation (TTT) 


diagram represents the manner in which an austenitized 
steel (see definitions, p 130) transforms if held at a 
constant temperature below the transformation range. 
A typical diagram (Fig C) shows the time required for 
transformation to start, to proceed half way, and to be 





drilling and milling. 


is a 
heating and cooling steel that re- 
sults in the conversion of the car- 
bide into globules. 
accomplished by prolonged heat- 
ing of the steel at temperatures 
just below the lower transforma- 
tion temperature. 


facilitate drawing into wire. 
Spheroidized structures are also 
required with alloy steels having 
low and medium carbon contents 
for cold shaping operations such 
as heading. In alloy steels with 
high carbon ranges (over 0.60% 
carbon), spheroidizing is neces- 
sary to lower the hardness, thus 
promoting machinability. 


process of 


It is usually 


The process is 
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Fig B—lIron-carbon diagram for steel modified to show 
Ac and Ar values. Gaps shown between A and Ac or Ar 


are those for moderately slow rates of cooling or heating. 
(Enos and Fontaine) 


complete at any constant temperature in the range cov- 
ered by the curves. Use of the diagram makes it pos- 
sible to predict the response of a steel to any type of 
cooling from the austenitic condition. The diagram also 
shows the temperature at which austenite starts to trans- 
form to martensite on rapid cooling (M,), the tempera- 
ture at which transformation is 50% complete (Ms), and 
the temperature at which transformation is 90% com- 
plete (Mw). 

The shape and location of the curves in a diagram for 
a specific steel depend on the composition and grain size 
of austenite. Generally, increasing alloy content or grain 
size retards transformation (increases hardenability) at 
any temperature higher than about 900 F (above the 
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Process annealing 

Cold worked low carbon and low 
alloy steels (up to about 0.25% 
carbon) can be softened for fur- 
ther working by heating them to 
temperatures below the transfor- 
mation range for sufficient time 
to cause recrystallization of the 


1200 F range. 
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Fig C—Typical TTT diagram. A—austenite; F—ferrite; 
C—cementite. (U. S. Steel Atlas) 
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Increasing Time ——> 


A Martensite 





of very fine pearlite, 
shown dark) 


ferrite grains that have been dis- 
torted during cold working. The 
relatively small pearlite content 
is generally not affected. 
peratures are usually in the 1000- 


Stress relieving 
Stress relieving is employed to 


B Martensite (with trace C Martensite (and very 
fine pearlite) 


reduce residual stresses that 
might be harmful in service, t 
improve dimensional stability, an: 
Tem- to restore ductility after cold 
working. Steels are generally 
stress relieved in the 850-1200 
range. The heating time required 
depends on the grade of steel 


nose of the initial curve). The United States Steel Corp. 
has prepared and assembled many TTT diagrams. The 
data are published in two volumes which should be con- 
sulted for specific information (see references). 

The TTT diagram gives the structures that will be 
obtained if transformation is completed at a constant 
temperature. In continuous cooling, the structure will 
depend on the time that the steel remains in the various 
transformation regions (i.e., the cooling rate). A 
schematic continuous cooling diagram is shown in Fig D. 
The structures obtained from several cooling rates are 
shown by photomicrographs. 

Pearlite forms if transformation takes place above the 
nose of the TTT curve (roughly between 1300 and 1000 F 
in carbon and low alloy steels); bainite forms between 
the nose of the curve and the temperature of martensite 
formation (roughly between 1000 and 450 F); and mar- 
tensite forms below 450 F. 

Although a finite time interval is required for the 
transformation of austenite into either pearlite or bain- 
ite, the transformation to martensite is not time depen- 
dent. It occurs almost instantaneously and the propor- 
tion of austenite transformed depends only on the tem- 
perature to which it is cooled. 

Hardenability 

The most significant practical attribute of a steel is 
its capacity to be hardened, called hardenability. This 
term refers to the depth of hardening, or to the size of a 
piece that can be fully hardened under a given set of 
cooling conditions—not to the maximum hardness obtain- 
able (Fig E). In a given steel, maximum hardness is 
dependent almost entirely on the carbon content (see Fig 
F), whereas depth of hardening depends on the carbon 
and alloy content and austenitic grain size. 

Since the hardness of steel increases as the transfor- 
mation temperature is lowered to the M,, it is essential to 
prevent transformation at the higher temperatures. This 
requires cooling the steel with sufficient rapidity to pass 
the nose of the TTT curve before transformation starts. 


Fig D—Schematic diagram (left) shows relationship 
between TTT curves, continuous cooling curves and 
resulting structures (photomicrographs below) of carbon 
steel. (Rosenberg and Digges) 
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stresses 


and mass effect of the steel part. 


Normalizing 


Normalizing is an intermediate 


process between 


annealing and 


hardening. Its purpose is_ to 
obliterate the effects of previous 
heat treatments or cold working, 
and to produce homogeneous aus- 
tenite on reheating for hardening 
or annealing. Normalizing is per- 
formed by heating the steel above 





the upper transformation range 
and cooling in still air. Normal- 
izing temperatures are generally 
about 100°F above the transfor- 
mation range; recommended nor- 
malizing temperatures for carbon 
steels are indicated in Fig 2. De- 


























The cooling rate that will just permit the material to 
pass the nose of the curve before transformation starts is 
called the critical cooling rate and can be determined 
from a continuous cooling diagram. 

In general, the suitability of a steel for a given heat 
treatment is determined by its hardenability, which in 
turn is influenced by carbon and alloy content. Increas- 
ing the alloy content delays the start of transformation 
and increases the time for completion. Since the surface 
of a part cools faster than its center, delaying the trans- 
formation permits the center of a part to pass the nose 
of the TTT curve. As a result, alloy steels can be 
quenched to martensite more slowly than carbon steels. 0 
Different alloying elements differ greatly in their effects 
on transformation rates, but the effects of these elements 
are cumulative. 

There are a number of methods of determining harden- 
ability experimentally, one of the most widely used being 
the Jominy test. Details of this test method are avail- 
able in several of the references cited at the end of 
this manual. The test consists of end-quenching a 
bar of steel under standardized conditions and deter- 
mining the hardness at intervals of 1/16 in. along the 
length of the bar. A Jominy graph is shown in Fig G. 
; The depth of hardening in a round bar is related to the 
. Jominy test bar by graphs such as that shown in Fig H. 

Bands defining the maximum and minimum Jominy hard- 
ness to be expected in commercial heats of alloy steels 
have been established and it is possible to purchase steels 
(known as H-steels) with hardenability guaranteed to 
fall within these bands. 
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Fig F—Effect of carbon content on maximum hardness 
obtainable in steels. (&. F. Houghton & Co.) 
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size rounds quenched in water from 1530 F. Distance from Quenched End, '/é in. 
(Rosenberg and Digges) Fig G—Typical hardenability curves obtained in Jominy 
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pending on the composition, the 
structures obtained are pearlite, 
pearlite and ferrite, or pearlite 


and cementite. Normalized struc- 
tures are usually finer and more 
uniform than those resulting from 
full annealing. 

High temperature normalizing 
(at temperatures more than 100° F 
above the transformation range) 
is sometimes employed for grain- 
coarsening low carbon alloy steels 
to improve machinability. Depend- 
ing on the alloy content, steels 
treated in this manner may be 
machined in the air cooled condi- 
tion, or may require tempering 
or annealing after normalizing to 
reduce hardness for machining. 

Although the medium carbon, 
alloy engineering steels are usu- 
ally used in the quenched and tem- 
pered condition, some sheet and 
tubing alloys are used in the nor- 
malized condition. Among these 
are the 0.3% carbon 4130 and 
8630 types used for such things 
as aircraft fuselages. The carbon 
content is sufficiently low to per- 
mit good weldability, and the alloy 
confers sufficient strength for 
many uses without quenching. 
Normalizing is often followed by 
tempering to raise the yield point. 
Normalizing is also used for large 
parts that cannot be liquid 
quenched because of their size. 
Properties of representative steels 
are included in Table 1. 


TABLE 1—EFFECT OF TEMPERING AFTER NORMALIZING 
(On Properties of Steel Tube) 











Normalized from 1650 F Tempered at 900 F after 
after Normalizing 
Tube ~~ 
Steel Size, Ten Yid Str Elong Ten Yid Str Elong 
in. Str, (0.2% offset),| (2in.),| Str, |(0.2% offset),) (2 in.) 
1000 psi + 1000psi | &Y 1000 psi! 1000psi | & 
oe. | 122 70 17.5 | 113 90 19 
2% %0.25........] 99 65 39 | 100 | 70 39 
cienioampenaen a ; _ ‘ — = SS —— — 
__ eer | % x0.037....... 112 57 =| 20 | «10h S| ~S8 22 
Bil! sarer 108 60 mo | 80 26 
2 Ps 96 61 43 | 93 69 | 27 








Source: Archer, Briggs and Loeb. 


Hardening 


To harden steel, it must be 
heated above the transformation 
range, held for sufficient time to 
complete the transformation to 
austenite, removed from the fur- 
nace, and quenched in a cooling 
medium. The quench can be con- 
tinued to room temperature, or an 
isothermal step at some elevated 
temperature can be __ included. 
Hardening procedures include 
quenching and tempering, mar- 
tempering and austempering. 
Quenching and tempering 

In the simplest procedure, steel 
is quenched to room temperature 
(or slightly above) in air, oil, 
water or brine; air has the slow- 
est cooling rate, brine the fastest. 
Selection of the quenching medium 


TABLE 2—RELATIONSHIP BETWEEN MECHANICAL PROPERTIES 
AND HARDNESS OF STEEL* 











| 
RockwellC | — Brinell Tensile Yield Elong Red. of 
Hardness Hardness Strength, Point, (2 in.), | Area, 
1000 psi 1000 psi % | % 

Slenie cova a 93-103 69-78 22-28 60-68 
ts ikecs ven oa 98-108 73-84 |  21.5-27.5 59-67 
Fe ae 103-114 76-90 21-27.5 58-66 
EP eesti 0:04 ae 106-117 79-93 | — 20.5-26.3 57.5-65.5 
eee ay 112-124 85-99 20-25.5 56.5-64.5 
ee 118-131 92-107 | 19.5-24.5 55-63 
ee ia 124-138 99-114 18.5-24 54-61.5 
ae tet advaes 131-146 107-122 18-22.5 52-60 
ee ake ites aicaks.¢ 138-154 116-131 17-22 51-59 
OS ae 146-164 125-141 16-20.5 49-57 
ae in oaks 151-170 131-146 15.5-20 48-56 
Ee ae 160-180 141-157 14.5-18.5 46-54 
SE einaunte Sv sbsseens 171-193 153-170 13.5-17 43.5-51.5 
ee geese 178-201 163-179 12.5-16 42-50 
ae a 188-222 176-185 11-15 40-49 




















aThis table is more accurate for steels containing 0.30% or more carbon than for lower carbon 
steels. The latter generally have lower yield points than those shown in the table. 


Source: Joseph T. Ryerson & Son, Inc. 
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depends on the composition of the 
steel and the section size, the 
objective being to cool fast enough 
to pass the nose of the TTT curve 
before transformation starts and 
thus obtain a martensitic struc- 
ture. If the rate of heat extrac- 
tion is too slow, partial transfor- 
mation will occur before the M, 
(martensite start) temperature is 
reached, and the steel will contain 
transformation products other than 
martensite; such a condition is 
called “slack-quenched.” 

The structure of properly 
quenched steel consists entirely of 
martensite—a hard, brittle, un- 
stable constituent. Hardness de- 
pends primarily on the carbon 
content of the steel. To relieve 
internal stresses, restore ductility 
and improve the _ toughness, 
quenched steel must be tempered, 
an operation that usually reduces 
the hardness. 

Tempering requires reheating 
the steel to a suitable temperature 
below the transformation range 
(usually between 300 and 1200 F) ; 
as the temperature is increased, 
the steel becomes more ductile, 
but, at the same time, hardness 
and strength decrease. The tem- 
pering temperature is selected to 
obtain the best compromise be- 
tween ductility and strength for 
the particular application. With 
most alloy steels, temperatures 
between 500 and 700 F are gen- 
erally avoided because of the 
brittleness that develops in this 
range. In most steels the rate of 
cooling after tempering is unim- 
portant. The structure resulting 
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rom tempering fully hardened 

eel is called tempered martensite. 

Properties—The properties ob- 

iinable on quenching and tem- 

ering can be presented in graph- 

‘al form. Graphs similar to Fig 4 
an be furnished by most steel 
companies both for the standard 
steels and for their proprietary 
grades. Such graphs give a great 
deal of information, but they are 
usually based on tests of a single 
heat of steel. Normal variations 
in composition from heat to heat, 
of course, will affect the proper- 
ties. 

However, such graphs for indi- 
vidual steels are not essential. The 
properties of heat treated steels 
are largely dependent on their 
structure. It is not surprising, 
therefore, that a comparison of a 
large number of carbon and alloy 
steels of medium carbon content 
places them all within a rather 
narrow band of mechanical prop- 
erties, providing the steels have 
been fully quenched to martensite 
and tempered. The variation in 
properties to be expected in such 
steels is shown in Table 2. Indi- 
vidual heats of the same grade 
may have properties near the 
upper or lower limit of the range, 
and variations in quality may 
cause some spread in the results, 
but properly made and _ heat 
treated steels will fall within this 
normal expectancy range. This 
table, or the graphical representa- 
tions used in the SAE Handbook, 
for example, will be as accurate 
in predicting the properties of a 
specific steel as the individual 
graph for that steel. In general, 
the properties in Table 2 were 
obtained on relatively small di- 
ameter bars. 

Mass effect—The depth to which 
a steel will harden on quenching 
depends on its hardenability (see 
accompanying discussion, p 126) 
and the size and shape of the part 
(mass effect). Cooling rates de- 
crease with increase in section 
size. If the cooling rate is fast 
enough to produce martensite, 


Fig 4—Typical properties of a 
representative steel, AISI 4340. 
(Bethlehem Steel Co.) 









further increases in rate will not 
affect the properties or structure 
of medium carbon steel. If the 
rate is not fast enough to prevent 
formation of other constituents, 
changes in rate will result in 
changes in the amount and type 
of the non-martensitic constituent 
and the mechanical properties will 
be affected. 

Maximum cooling rate is limited 
by the rate at which heat can be 
removed from the surface; the 
highest theoretical rate would be 
attained if the surface tempera- 
ture were instantaneously lowered 
to that of the quenching medium. 
This rate can be approached in 





practice by using large quantities 
of water or brine and agitating 
the bath to achieve intimate con- 
tact with the 
drastic quenching sets up severe 
temperature gradients in the steel 
with resulting internal stresses 
that can cause distortion or some- 
times cracking of the piece; there- 
fore, less drastic quenching is 
often used. 

The mass effect can be indicated 
most satisfactorily by testing 
specimens from large bars. Fig 5 
shows the effect of mass on the 
mechanical properties of several 
steels. In their En Steels, the 
British recognize the effect of 


steel. However, 


AlSI-4340 


(Oil Quenched) 
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(Single Heat Results) 
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Fig 5—Effect of section size on the 


Section Diameter, in. 


tensile properties of several steels after oil quenching and tempering at 1000 F. 


In sections over 1 in., properties were determined on samples cut midway between surface and center. 


section size on properties by in- 
cluding limiting sizes (“ruling 
sections”) up to which a given 
steel, when hardened and tem- 
pered within specified temperature 
limits, can be given certain stand- 
ard ranges of mechanical proper- 
ties. 


Slack quenching—The proper- 
ties of slack-quenched (incom- 
pletely hardened) steels cannot be 
presented in normal expectancy 
bands or tables. Even slight vari- 
ations in composition or heat 
treatment can cause appreciable 
differences in the non-martensitic 


(Archer, Briggs and Loeb) 


constituents. However, two gen- 
eralizations can be made, 1) the 
properties of incompletely hard- 
ened steel are inferior to those of 
fully hardened and tempered steel, 
and 2) the degradation in property 
values depends on the hardness of 
the steel after heat treatment; a 


Definitions of Terms Relating to Heat Treatment 


Annealing—Heating to and holding at a suitable tem- 
perature and then cooling at a suitable rate for such 
purposes as reducing hardness, improving machinabil- 
ity, facilitating cold working, producing a desired 
microstructure, or obtaining desired mechanical, phys- 
ical or other properties. Definitions of more specific 
terms are given in their alphabetical positions. 


Austempering—Quenching a ferrous alloy from above 
the transformation range in a medium having a rate 
of heat abstraction high enough to prevent formation 
of high temperature transformation products; then 
holding the alloy until transformation is complete at a 
temperature below that of pearlite formation and 
above that of martensite formation. 


Austenite—A solid solution in which gamma iron is the 
solvent. 


Austenitizing—Forming austenite by heating a ferrous 
alloy into the transformation range (partial austeni- 
tizing) or above the transformation range (complete 
austenitizing). 


Bainite—A decomposition product of austenite consist- 
ing of an aggregate of ferrite and carbide. In general, 
bainite will form isothermally at temperatures below 
those at which very fine pearlite is the decomposition 
product and above that where martensite begins to 
form on continuous cooling (M, temperature). 


Cementite—A compound of iron and carbon known as 
iron carbide. 


Cold treatment—Cooling to a low temperature for the 
purpose of obtaining desired conditions or properties, 
such as dimensional or structural stability. 


Eutectoid steel—Steel containing 0.83% carbon. 


Ferrite—A solid solution in which alpha iron is the 
solvent. 


Full annealing—Annealing a ferrous alloy by austeni- 
tizing, then cooling slowly through the transformation 
range. 

Hardenability—In a ferrous alloy, the property that 
determines the depth and distribution of hardness 
induced by quenching. 

Hardening—Increasing the hardness by suitable treat- 
ment, usually involving heating and cooling. 

Heat treatment—Heating and cooling a solid metal in 
such a way as to obtain desired conditions or proper- 
ties. Does not include heating for the sole purpose of 
hot working. 

Homogenizing—Holding at high temperature to elimi- 
nate or decrease chemical segregation by diffusion. 

Hot quenching—Quenching in a medium at an elevated 
temperature. 


Hypereutectoid steel — Steel containing more than 
0.83% carbon. 


Hypoeutectoid steel—Steel containing less than 0.83% 
carbon. 


Interrupted quenching—Quenching in which the metal 
object being quenched is removed from the quenching 
medium while the object is at a temperature substantially 
higher than that of the quenching medium. 


Isothermal annealing—Austenitizing a ferrous alloy, 
then cooling and holding at a temperature at which aus- 
tenite transforms to a relatively soft ferrite-carbide 
aggregate. 

isothermal transformation— A change in phase at any 
constant temperature. 


Martempering—Quenching an austenitized ferrous alloy 
in a medium at a temperature in the upper part of the 
martensite range, or slightly above that range, holding 
in the medium until the temperature throughout the alloy 
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Fig 6—Effect of incomplete hard- 
ening on the impact strength of 
alloy steels. (Archer, Briggs and Loeb) 


small amount of a non-martensitic 
constituent can cause a significant 
loss in toughness at high hardness 
values. 

Briefly, the effects of 
quenching are: 

1. The hardness-tensile strength 
relationship is unchanged because 


slack 





this relationship is not structur- 
ally sensitive. 

2. The yield strength is signifi- 
cantly lowered. 

3. Elongation and reduction of 
area are decreased. 

4. The notched bar impact tough- 
ness is seriously affected (Fig 6 
and 7). 


For tensile strengths in the 
range 100,000 to 200,000 psi, 
steels having a quenched struc- 
ture consisting of martensite and 
bainite will have a lower yield 
ratio, a lower endurance ratio, and 
lower elongation and reduction of 
area values after tempering than 
steels having a quenched structure 
consisting entirely of martensite. 
However, steels with martensite 
plus bainite structures have prop- 
erties considerably better than 
steels that have martensite and 





pearlite structures. Therefore it 
is advisable to select a steel with 
sufficient hardenability so that the 
quenched structure will not have 
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Fig 7—Comparison of properties 
after tempering: completely hard- 
ened (solid line) vs incompletely 


hardened (slack quenched) steel. 
(Archer, Briggs and Loeb) 


is substantially uniform, then allowing the alloy to cool 
in air through the martensite range. 

Martensite—An unstable constituent in quenched steel, 
formed without diffusion and only during cooling below 
a certain temperature known as the M, temperature. 
Martensite range—The temperature interval between 
the M, and M:. (See transformation temperature.) 
Normalizing—Heating a ferrous alloy to a suitable tem- 
perature above the transformation range, then cooling 
in still air to room temperature. 


Pearlite—The lamellar aggregate of ferrite and carbide. 
Quench hardening—Hardening of ferrous alloy by aus- 


tenitizing, then cooling rapidly enough so that some or 
all of the austenite transforms to martensite. 
Quenching—Rapid cooling. 

Recrystallization annealing—Annealing cold worked 
metal to produce a new grain structure without phase 
change. 

Secondary hardening—Tempering certain alloy steels 
at certain temperatures so that the resulting hardness 
is greater than that obtained by tempering the same steel 
at some lower temperature. 

Soaking—Prolonged holding at a selected temperature. 


Spheroidizing—Heating and cooling to produce a spher- 
oidal or globular form of carbide in steel. 


Stress relieving—Heating to a suitable temperature, 
holding long enough to reduce residual stresses, then 
cooling slowly enough to minimize the development of 
new residual stresses. 

Temper brittleness—Brittleness that results when cer- 
tain steels are held within or are cooled slowly through 
2 certain range of temperature below the transformation 
range. 


Tempering—Reheating a quench hardened or normal- 


ized ferrous alloy to a temperature below the transfor- 
mation range, then cooling at any rate desired. 
Time quenching—lInterrupted quenching in which the 
duration of holding in a quenching medium is controlled. 
Transformation ranges—Those ranges of temperature 
within which austenite forms during heating and trans- 
forms during cooling. 
Transformation temperature—The temperature at 
which a change in phase occurs. All the changes defined 
below, except the formation of martensite, occur at lower 
temperatures during cooling than during heating and 
depend on the rate of change of temperature. The 
following symbols are used for irons and steels: 
Ac.m—In hypereutectoid steel, the temperature at 
which the solution of cementite in austentite is 
completed during heating. 
Ac:—The temperature at which transformation of 
ferrite to austenite is completed during heating. 
Ae, Ae:, A@.m—The temperatures of phase changes 
at equilibrium in the figure on page 125, the e has 
been omitted. 
Ar.»—In hypereutectoid steel, the temperature at 
which precipitation of cementite starts during cool- 
ing. 
Ar:—The temperature at which transformation of 
austenite to ferrite or to ferrite plus carbide is com- 
pleted during cooling. 
Ar;—The temperature at which austenite begins to 
transform to ferrite during cooling. 
M.—The temperature at which transformation of 
austenite to martensite starts during cooling. 
M.—The temperature at which martensite forma- 
tion finishes during cooling. 


Sources: ASTM E44-50 T; Metals Handbook, 1948 Ed. 
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Quenching and Tempering 


—Some Typical Parts 


Ajax Electric Co. 








Vanadiun-Alloys Steel Co. 
Part: Aircraft fastener for service to 900 F. 
Steel: VascoJet 1000 (modified 5% chromium steel). 
Heat treatment: Austenitized at 1800-1900 F; 
air cooled; double tempered at 950-1100 F. 
Properties: 





# 


Room Temp 900 F 
Ten Str, 1000 psi 260-280 205 
Yld Str (0.2% 








offset),1000 psi 215-230 160 2 
. ‘ on » 

ne mame peel = Part: Aircraft landing gear welded assembly. er 
Setlunall Steels: 4340, 4140, 4130. ” | me 
Hardness C52-54 — Heat treatment: Austenitized in a salt bath 70 min | tai 
at 1525 F’'; quenched in oil at 140 F; tempered at 880 F. sh: 
Leeds & Northrup Co. Ipsen Industries, Inc. Ipsen Industries, Inc. me 
——— | th 
its 
te! 
m<¢ 
a ||: 

F 
Z Ez 
: sf 
al 
Part: Drive sprocket for power Part: Ring gear for pneumatic Parts: Ignition and socket . 81 
shovel. tool. wrenches. D 
Heat treatment: Austenitized in Steel: SAE 4140. Steel: SAE 4140. h 
protective atmosphere 1 hr at 1650 Heat treatment: Austenitized in Heat treatment: Austenitized in a 
F’; water quenched; hub induction protective atmosphere at 1550 F; protective atmosphere at 1550 F; . 9 
annealed; entire piece tempered to quenched in oil at 250 F'; tempered. quenched in oil at 150 F; tempered. | 
adjust hardness of teeth and relieve (Maximum change in o0.d.—0.002 Hardness: Rockwell C40-50. b 
stresses. in.) e 
Hardness: Hub, 200 Bhn; teeth Hardness: Rockwell C45-50 Ss 
350 Bhn. Typical martempered and austempered parts are shown on p 135. ; 9 
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appreciable quantities of pearlite 
in the center of the piece. 
Martempering 

Martempering is a modification 

’ quenching and tempering de- 
signed to equalize the temperature 
throughout the steel part before 
transformation occurs. It involves 
austenitizing the steel, quenching 
in a bath ata temperature slightly 
above the M, temperature, hold- 
ing for sufficient time to equalize 
the temperature throughout the 
part but not long enough to per- 
mit transformation to start, and 
air cooling to room temperature. 
In this process the transformation 
of austenite into martensite occurs 
under low transformation and 
thermal stresses because of the 
small temperature differential be- 
tween surface and center of the 
steel, and internal and 
distortion are minimized. The 
steel is subsequently tempered to 
the desired hardness. 


stresses 


Martempering is suitable for 


carbon steels up to % in. thick 


and, depending on the alloy con- 
tent, alloy steels up to 6 in. thick. 
Maximum hardness obtainable is 
Rockwell C67. 
Austempering 

During the investigation that 
led to the development of the iso- 
thermal transformation (TTT) 
diagrams, Bain and his co-workers 
in the United States Steel Corp. 
discovered an intermediate struc- 
tural constituent between pearlite 
and martensite. This constituent, 
formed between the nose of the 
TTT curve and the M, tempera- 
ture, known as bainite. Aus- 
tempering is an isothermal heat 
treating process that results in 
the transformation of austenite 
into bainite instead of martensite. 

Austempering, like martemper- 
ing, requires that the steel be aus- 
tenitized and transferred into a 
constant temperature bath. How- 
ever, in austempering, the bath is 
held at a temperature above the 
M, point and the part must re- 
main in the bath until transfor- 


is 


Selecting the steel and the design 


In selecting a steel for a specific 
part, the most important consid- 
eration is whether the required 
mechanical properties can be ob- 
tained in the. required size and 
shape by commercial heat treat- 
ment. The possibility depends on 
the composition of the steel, on 
its hardenability, and on such ex- 
ternal factors as the quenching 
medium and surface condition of 
the part. 


Metallurgical 
factors 


The tensile strength of low 
alloy steels can be estimated with 
sufficient accuracy for design pur- 
poses from the hardness. For fully 
hardened steels in the tensile 
Strength range of 100,000 to 
200,000 psi, yield strength, elonga- 
tion and reduction of area can be 
estimated also. For example, yield 
strength will range from 80 to 
95% of tensile strength. Above 


tensile strengths of 200,000 psi, 
the yield and tensile strengths are 
not so easily predicted from hard- 
ness values because of the effect 
of residual stresses. 
Investigation of the properties 





mation to bainite is completed. 
After transformation, the 


can be either air cooled or water 


steel 


quenched. 

Austempering is suitable for 
carbon steels up to 4 thick 
and, depending on the alloy con- 
tent, alloy steels up to 2 in. thick. 
Maximum hardness obtainable is 
Rockwell C54. Generally no addi- 
tional heat treatment is required. 
However, a modified procedure is 
sometimes used in which the 
transformation to bainite is car- 
ried out at a temperature just 
above the M, temperature; tem- 
pering at a higher temperature 
then results in the formation of 
tempered bainite. 

The transformation of austenite 
to bainite occurs under low trans- 
formation stresses; internal re- 
sidual stresses and distortion are 
minimized. The properties of bai- 
nite are similar to those of tem- 
pered martensite of the same hard- 
ness, but toughness of some steels 
is said to be somewhat greater. 


in. 


of steels quenched to martensite 
shows that in fully hardened 
steels, one alloying element can be 
substituted for another, per- 
mitting steels to be selected on 
the basis of hardenability rather 


TABLE 3— CLASSIFICATION OF LOW ALLOY STEELS ACCORDING TO STRENGTH: 
(For an Average Impact Strength of 30 Ft-Lb) 


























Tensil h Si 
(ater pa Steels Meeting Requirements in Bars of Indicated Diameter 
in still oil), — - _ _— $$$ —__<$_$_____—— 
1000 psi 1 In. 2 In. 3 In. 4 In. 
170-190 4140, 8840, 4340 4340 _ pa 
155-170 | 8640, 8740, 2340 | «4140, 9840 9840, 4340 4340 
140-155 | 1340, 5140, 3140, | 8740 4140 9840 
4640, 6140 
495-140] (04 "1340, 8640, 3140, 8740 4140 
4640, 2340 | 
110-125 cass eee 8640, 4640, 2340 | 2340 
95-110 2 5140, 4040 1340, 5140, 3140, | 1340, 8640, 8740, 
6140 | 3140, 4640, 6140 
80-95 7: ” 4040 5140, 4040 








aCarbon content: 0.40%. 
Source: Crafts and Lamont. 
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than composition. In incompletely 
hardened steels, if the degree of 
partial hardening is the same, 
substitution can also be employed. 
These conclusions have been veri- 
fied by World War II experience 
with the NE steels which were 
successfully substituted for other 
steels containing’ strategically 
scarce elements. A grouping of 
steels according to hardenability 
is shown in Table 3. 

The metallurgical considerations 
can be summarized briefly, as 
follows: 

1. Optimum mechanical proper- 
ties are obtained with steels hav- 
ing a tempered martensite struc- 
ture. 

2. All tempered martensite 
steels have nearly the same me- 
chanical properties at a given 
hardness if the carbon content is 
the same, 

3. In tempered martensitic 
steels of the same hardness, the 
lower the carbon content, the 
greater the ductility and tough- 
ness. 

Therefore, if the designer speci- 
fies the shape of the part and its 
hardness, he fixes the other me- 
chanical properties approximately. 
The problem then is to obtain in 
the part a tempered martensite 
structure free from _ internal 
stresses with the lowest practical 
carbon content. 

Hardenability has been empha- 
sized because it is the first cri- 
terion in the selection of a steel 
to be quenched and tempered— 
the treatment used for most of 
the engineering alloy steels. Al- 
though a minimum hardenability 
is required to obtain full harden- 
ing, high hardenability has no in- 
herent value. Employing a steel 
having hardenabilty higher than 
required not only increases the 
cost of the part (because of the 
higher alloy content required), 
but also may lead to more difficulty 
in processing the part or to 
greater susceptibility to temper 
brittleness. Assuming the required 
minimum hardenability is avail- 
able, other factors are involved in 
the selection of the most suitable 
steel. Among these are fabri- 
cating properties, forgeability, 


distortion during 


weldability, 
hardening and temper brittleness. 


Size and shape 
factors 


A major cause of internal strain 
is differential cooling during 
quenching, largely a function of 
the size and shape of the piece. 
The fundamental principle of good 
design for heat treatment is the 
development of shapes and sizes 
that will minimize temperature 
gradients during quenching. The 
greater the temperature difference 
between two points in a given 
part and the closer together these 
points are, the greater will be the 
internal strain and the poorer is 
the design. 

Sharp angles and corners—Fail- 
ure to insert radii or fillets at 
reentrant angles or corners is a 
major cause of heat treating prob- 
lems, particularly in steels that 
must be water quenched to obtain 
the desired properties. It is diffi- 
cult to achieve uniform cooling at 
these points because 1) heat is 
constantly being supplied from 
heavy adjoining sections, and 2) 
heat dissipation is slow because of 
the small cooling area. Conse- 
quently heavy internal strains are 
developed at points that will re- 
ceive concentrated stressing in 
service. Even a small radius (Fig 
8) will reduce or eliminate danger 
of cracking. 

Abrupt section changes—Thin 
sections naturally cool faster than 


thick sections. Where the two are 
combined, transformation will ov- 
cur at different rates and cause 
quenching stresses; the more 
abrupt the change in section, the 
more severe the internal stres 
ing. To form a cooling gradient 
throughout the section and thus 
eliminate concentration, 
therefore, it is essential to employ 
large radii or to taper the part. 
Fig 9 shows a punch that would 
be difficult to heat treat properly 
and two possible variations to im- 
prove the part. 

Blind holes—If possible, blind 
holes should be eliminated. Con- 
tinuing the hole through the part 
improves uniformity in cooling, 
providing better stress balance, 
and eliminates the sharp corners 
at the bottom of the hole that 
would otherwise act as_ stress 
raisers. Junction of holes drilled 
into a part should also be avoided 
if possible; the holes are packed 
to reduce the tendency toward 
cracking, the intersection remains 
a stress raiser. 

Heavy and light sections—In 
dies having light and heavy sec- 
tions, uneven cooling may cause 
sufficient dimensional change to 
throw holes cut of tolerance. Addi- 
tion of holes to lighten the heavy 
section (see Fig 10) equalizes the 
cooling rate and minimizes dis- 
tortion on quenching. 

Inadequate wall _ thickness - 
Holes should not be drilled too 
close together nor placed so near 
cut-out sections that the remain- 


stress 


Typical heat treated parts of various designs. 





Ipsen Industries, Inc. 
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Ajax Electric Co. 





Part: Valve plate. 

Steel: Vasco V. D. (slightly high- 
er hardenability than SAE 52100). 
Heat treatment: Austenitized; 
martempered 5 min at 425 F; air 
cooled. 

Hardness: Rockwell Cé2. 


Ajax Electric Co. 





Part: Electric shaver head (0.003 
in, thick). 

Steel: High carbon-vanadium. 
Heat treatment: Austenitized in 
salt bath 5 min at 1550 F; austem- 
pered 1% hr at 550 F; air cooled. 
Hardness: Rockwell 15N 86-88. 


Ajax Electric Co. 


Part: Lawn mower blades. 
Steel: SAE 1065. 

Heat treatment: Austenitized in 
salt bath 6 min at 1550 F'; austem- 
pered 6 min at 475 F; air cooled. 
Hardness: Rockwell C48-52. 


Martempering and Austempering: Some Typical Parts 





Ajax Electric Co. 





Part: Typewriter bar. 

Steel: SAE 1055. 

Heat treatment: Austenitized in salt bath 4 min at 1450 F; austem- 
pered 5 min at 600 F. Tip end selectively tempered 4 min at 780 F. 
Hardness: Tip, Rockwell C42-44; balance of bar, Rockwell C50-54. 


Ajax Electric Co. 








Part: Paving breaker tools. 

Heat treatment: Austenitized in neutral salt at 1550 F’; brine quenched; 
tempered in salt bath at 450 F. 

Hardness: Rockwell C52-53. 


Ajax Electric Co. 

















Parts: Tractor teeth and sweeps. 

Steel: SAE 1080. 

Heat treatment: Austenitized in salt bath at 1600 F; austempered in 
salt bath 5 min at 400 F; transferred to salt bath at 750 F and tempered 
8 min. 

Hardness: Rockwell C37-44. 
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How to Design for Heat Treating 


Fig 8—Form tool: addition of O 
lightening holes, fillets and radu O 
make part more suitable for heat Fd 9 a 


treatment. (Palmer and Luerssen) 
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Fig 9—Punch: abrupt directional change can be modified for better heat 
treatment by use of large radius (center). If sharp angle is required for 
proper functioning of the part, the punch can be made in two pieces 
(right). (O’Brien) 


Fig 10—Blanking die: Heavy 
center rib may cause warping in 
heat treatment. Drilling of light- 
ening holes (right) equalizes the 
sections and reduces warpage. 
(Palmer and Luerssen) 
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Fig 11—Radic sub-base blanking die: It was designed to be sectioned as 
shown by heavy lines. Broken lines show a better method of sectioning 
to equalize section size for heat treatment. (O’Brien) 


Fig 12—Ring: Unbalanced sec- 


tion may warp in heat treatment. Oo 
Securing uniform cooling by bal- 
ancing the section (right) will Oo 
minimize warping. (O’Brien) 
Oo 
Poor Better 


REPRINTS—Reprints of this Manual are available at 35¢ each until supply is 
exhausted. See page 162 for complete list of available Manuals. Write for 
quotations on quantities of 100 or more. Address Reader Service Dept., 
MATERIALS IN DESIGN ENGINEERING, 430 Park Ave., New York #2, N. Y. 





ing wall thickness is seriously 
reduced. Even packing such holes 
for heat treatment does not assure 
equalizing the cooling rate. 

Unbalanced sections — Unbal- 
anced sections result in no 
uniform cooling during heat 
treatment and may cause serious 
volume changes. For example, 
large blanking dies are usually 
made in several sections to facili- 
tate machining and permit design 
changes. A drawing of an actual 
radio sub-base blanking die is 
shown in Fig 11. The solid lines 
show the sections as designed; 
dotted lines show sections that 
would assure more uniform cool- 
ing during heat treatment. 

Unequal stress — Addition of 
extra holes or keyways in circular 
sections, such as rings and sleeves, 
can be used to stress equalizers 
and prevent eccentricity resulting 
from a severe quench. An example 
of an improved design is shown 
in Fig 12. 
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Sprayed Metal Coatings: Types, Properties and Uses 











| Commercial Manganese Phosphor 

Type »> Aluminum Babbitt A* | Brass (65:35) | Bronze AA» Bronze Bronze Bronze 
Specific Gravity......... 2.41 6.67 7.45 | 7.06 7.57 | 7.26 7.68 
Ult Ten Str, 1000 psi... 19.5 — 12 | 29 11.5 12 18 
Strain at Ult Str, %........ 0.23 — 0.45 0.46 0.42 | 0.46 0.35 
Rockwell Hardness........... H72 H58 B22 B78 B18 B27 B20 
Shrinkage, in./in...... 0.0068 _ 0.009 0.0055 0.011 0.009 0.010 
Spraying Speed, lb/hr 18 95 32 24 24 36 31 
Spraying Efficiency, %° 89 69 81 77 82 79 | 85 


Major Characteristics and Uses¢ 


Good corrosion | Good bearing Sprays fast.| Hard, very | Softestbronze. | Excellent ma-| Fair machine 


and heat re-| properties 


sistance 


Fair machine | wear resistant. | Fair machine | chine finish. | finish. Special 
finish 


Easily ma-| finish 
chined 


Special uses | uses only 
only 








aLead-free, high tin alloy. 


bAluminum-iron-bronze. 


cPercent of metal deposited. 
dAll metals have about the same shiny surface after spraying, but surfaces of the various metals differ after machining. 














Type »> Tobin Bronze Copper Lead | Molybdenum | Monel Nickel 18-8 Stainless 

Specific Gravity............... 7460 | 7.54 } 10.21 8.86 | 7.67 7.55 6.93 
9) UE 13 — | — 75 | 21 17.5 30 
Strain at Ult Str, %.. 0.51 — 0.30 0.26 0.30 0.27 
Rockwell Hardness. . B27 B32 — C38 B39 B49 B78 
Shrinkage, in./in............. 0.0104 | — | — 0.003 | 0.009 0.008 0.012 
Spraying Speed, Ib/hr........ 36 29 | 80 8 17 18 21 
Spraying Efficiency, %°....... 80 | 80 | 65 | 87 85 | 79 81 
Major Characteristics and Uses4] General pur- | Electrical uses; | Good corrosion | Used as bond- | Good corrosion | Good corrosion | High corrosion 

pose. Fair) brazing | resistance. | ingcoat. Excel- | resistance.|resistance.|resistance. 





machine finish 


X-ray shielding | lent bearing 


Good machine | Fair machine | Good wearing 











| properties | finish | finish properties 
High Cr Steel Steel Steel Steel 
Type »> Stainless (LS)e (0.10% C) (0.25% C) (0.80% C) Tin Zinc 
Specific Gravity............... 6.74 6.78 6.67 6.78 6.36 6.43 6.36 
a a re 40 33.5 30 34.7 27.5 — 13 
Strain at Ult Str, %........... 0.50 0.45 0.30 0.46 0.42 _ 1.43 
Rockwell Hardness............ C29 C25 B89 B90 C36 — H46 
Shrinkage, in./in.............. 0.0018 0.002 0.008 0.006 0.0014 — 0.010 
Spraying Speed, Ib/hr......... 19 18 19 19 19 95 61 
Spraying Efficiency, %°........ 81 87 87 87 87 73 66 
Major Characteristics and Uses¢] High hardness | Good mechani- | Simple bearing | Harder and | Very hard and | Good corrosion | Good all-around 
and wear re-| cal and finish-| surfaces and | lower shrink- | wear resistant. | resistance, es-| corrosion 
sistance. Grind | ing properties | press fits. Ex- | agethan0.10C. | Good bearing| pecially with | resistance 


finish 








cellent machine 
finish 








Excellent ma- 
chine finish 





properties. 
Grind finish 





foods 








eLow shrinkage. 


Courtesy of Metallizing Engineering Co. 


€ For more information, circle No. 540 
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RUSSELL, BURDSALL & WARD BOLT AND N UT COMPANY 








Technical-tties 
By John S, Davey 


Selecting the right 
grade of nuts 


“Workhorse” among nuts is the 
standard “FINISHED” series. 
It gives good seating area; suf- 
ficient height to sustain high 
thread tension; enough wall 
thickness to control elastic nut 
dilation under load. 

“HEAVY” nuts are wider 
than “Finished” nuts in all 
sizes by only %” across flats. 
Thus, their value diminishes as 
size increases. Most effective in 
%” to 1%” range, they satisfy 
applications involving excess- 
ive clearance holes, unusual 
loads, and certain boiler codes. 

MATERIALS? The regular 
carbon nut steel (non heat 
treated). It makes nuts strong 
enough to pull bolts beyond 
yield point, lets threads distrib- 
ute load to avoid stripping. 


NUTS WITH ‘“‘SPECIAL’’ FUNCTION 
JAM NUTS are made for posi- 
tion locking. Use of two to- 
gether forms a superior and 
economical locking device. 
When used to lock a regular 
nut, jam nut should be adja- 
cent to work surface. Other- 
wise, the jam nut takes the load 
— a job it wasn’t designed for. 


THIS NOT 
WAY THIS 


Use a 2H NUT where high 
temperatures call for stability. 

HIGH NUTS are used for 
shackle, U and tractor pad 
bolts. They’re furnished only 
in fine threads, therefore, and 
hardened. More to be recom- 
mended are coarse thread fin- 
ished nuts. 


Tightening up fasteners 
tightens down on costs 
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TORQUE 
READ SOLID LINES IN FOOT-POUNDS —BROKEN LINES IN INCH-POUNDS 
These Curves suggest torques for proper tightening of three grades of standard fasteners. Tightening to the upper 
limits delivers more of the holding power paid for, and assures stronger joints. Dropping below minimum values 
wastes fastener strength, invites loosening and failures. These curves are reproduced in RBsW Booklet DC-1. 
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It pays to go the limit in tightening 
bolts. Not only is it more econom- 
ical, but safer too. For strength of 
a rigid connection depends on re- 
sidual tension rather than on how 
strong the bolts are. Applying this 
fact can help avoid cost penalty. 


EXAMPLE: 


Blueprint specifies alloy bolts with 
strength of 145,000 psi. But assem- 
bly specification calls for tightening 
to what has been found an adequate 
pre-loading .. . only 30,000 psi. This 
wastes the fastener’s capacity. It 
provides no more joint-strength than 
supplied by a far more economical 
RB&W bright cap screw tightened 
to same pre-load. It would be better 
to switch to the lower grade, or 
reduce size of the premium grade 
fastener. 


REDUCING SIZE ALSO SAVES 
A fastener’s holding power is the 
same as its pre-load, or residual ten- 
sion. So long as it permits tighten- 
ing to the required pre-loading, the 
bolt can be small as possible. - 
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EXAMPLE: 


Design requires fasteners with safe 
load capacity of 20,000 lbs. Bright 
cap screws of *%4” size will do it; but 
so will %” RB&W High Strength 
Bolts — at less cost. Actually, for 
the same holding power as in $1.00 
worth of high tensile fasteners, 
$1.50 worth of bright cap screws 
are required. 


PRODUCTION BENEFITS 


Along with direct savings, smaller 
bolts mean smaller holes to drill or 
tap. Smaller holes often allow reduc- 
tion in size of fastened members. 

Talk to an RB&W fastener expert 
at the design stage of your product. 
He can help you cut costs without 
cutting joint strength. 

Meanwhile, send for 


helpful booklet DC-1. = 
Russell, BurdsalléWard gy 
Bolt and Nut Company, —— 


Port Chester, New York. | 


Plants at: Port Chester, N.Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Additionc! 
sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 


For more information, turn to Reader Service card, circle No. 527 
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TFE Electroplates Are Smooth, Nonporous 


@ Smooth, heavy, nonporous elec- 
trodeposited Teflon coatings are 
now possible by using a new aque- 
ous colloidal dispersion of tetra- 
fluoroethylene resin. 

The dispersion, called Teflon 
41-X and still in the experimental 
stage, was developed by E. I. du 
Pont de Nemours & Co., Inc., Poly- 
chemicals Dept., Wilmington, Del. 
Du Pont says the dispersion con- 





' Mi 


Electrodeposited TFE covers beak- 
er (upper left), test plates (right) 
and small wood screws (center) with 
a smooth, nonporous surface. 





tains 33 to 35% TFE in the form 
of hydrophobic, negatively charged 
particles. 

How coating is applied 

Parts are coated with Teflon 
41-X by passing direct current 
through the dispersion, causing 
the negatively charged TFE par- 
ticles to migrate toward the posi- 
tive electrode (anode) by electro- 
phoresis and tHe water phase to 
migrate toward the negative elec- 
trode (cathode). 

The metallic anode is oxidized 
to form positive ions which imme- 
diately migrate toward the cath- 
ode. The metal cations contact 
negatively charged particles of 
TFE at the anode and, by neutral- 
izing their charge, cause them to 
coagulate. 

Since the ratio of charge to 
particle size for the metal ions is 
much greater than for the dis- 
persed TFE particles, a consider- 
able amount of TFE is electro- 
deposited when compared to the 
electrodeposition of copper and 
zinc. For instance, 20,000 to 
50,000 gm of TFE are deposited 
per faraday (96,500 amp-sec) of 


PROPERTIES OF MOLDED TEFLON 41-X 





Tensile Strength, psi..................... 2200 
es ccs sacieeectuses 230 
Modulus of Elasticity, psi................ 62,500 


Notched Izod Impact Strength, ft-Ib/in. .....2.5 
Thermal Conductivity, Btu/hr/sq ft/°F/in.. . .1.7 
Durometer Hardness. ........... wii bse 03 D 55 





electricity, whereas only 31.8 gm 
of copper and 32.7 gm of zinc are 
deposited per faraday. 

Moldings too 

Filled or fiber reinforced Teflon 
41-X may be compression molded 
or extruded into sheets, gaskets 
and packings by first coagulating 
the dispersion, then drying and 
screening it. The dispersion may 
also be fabricated by paste mold- 
ing. In paste molding, coagulated 
Teflon 41-X is dried to the con- 
sistency of stiff paste, molded into 
the desired shape, and dried com- 
pletely in an oven, in a mold or 
on a hot plate. 

Du Pont says the material has 
potential use as a high tempera- 
ture, corrosion resistant electrical 
insulation for motors, generators 
and transformers. 


Inconel Welding Wire Joins Dissimilar Metals 


® An Inconel-base welding wire 
called Inco-Weld A has been de- 
veloped by International Nickel 
Co., 67 Wall St., New York 5, for 
joining dissimilar metals. The 
producer says, “Inco-Weld A wire 
is the first welding material ever 
to be developed specifically for 







joining dissimilar metals—in fact 
it is capable of joining over 95% 
of all dissimilar metal combina- 
tions.” 
Properties and uses 

Because the wire deposit has 
good impact resistance it is valu- 
able as a material for overlay 


applications. Another important 
aspect of the welding wire is its 
use for joining 9% nickel steel. 
This steel has properties which 
make it especially suitable for 
such low temperature uses as 
vessels for storing liquid oxygen 
at -310 F or transporting liquid 
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Four steel flanges on this high temperature vacuum retort were welded to 
the Inconel body with Inco-Weld A wire. 


methane at -235 F. Welds made 
with Inco-Weld A wire on 9% 
nickel steel are said to pass ail 
requirements of section IX of the 
ASME Boiler and Pressure Vessel 
Code. 

Deposits from the welding wire 
are said to have high strength, 
good machinability, good impact 
resistance at subzero tempera- 
tures, good high temperature 
properties and good corrosion re- 
sistance. Inco-Weld A wire de- 
posits can be strengthened and 
hardened by stress relieving 2 
hr at 1650 F, followed by aging 
20 hr at 1300 F. 


PROPERTIES OF INCO-WELD A 
WIRE DEPOSITS 








Condition =» As Welded | Annealed * 
Tensile Strength, psi....} 56,000 80,000 
Yield Strength, psi.....] 94,000 | 122,000 
Elongation, %......... 42 12 
Rockwell Hardness... .. R3 R27 








aAnnealed 2 hr at 1650 F, then aged 20 hr at 
1300 F. 


Availability 

The new welding wire is avail- 
able in 36-in. lengths in diameters 
of 1/16, 3/32, 1/8 and 5/32 in., 
and on spools in diameters of 
0.035, 0.045 and 0.062 in. 





Metals Welded with 
Inco-Weld A Wire 


Type 304 stainless steel to 
monel 

Type 304 stainless steel to 
carbon steel 

Type 347 stainless steel to 
Inconel 

Type 347 stainless steel to 
mone] 

Type 347 stainless steel to 
Incoloy 

Type 405 stainless steel to 
Inconel 

Type 410 stainless steel to 
monel 

Carbon steel to monel 

Carbon steel to Inconel 

Inconel to Hastelloy C 

Inconel X to Stellite 31 





COMPOSITION OF INCO-WELD A (%) 





Ee er 0.07 max 
Manganese.......... seen cove e 
Iron... ; 5 dthan outa 8.00 max 
Sulfur... iw Serre 
ed sic gs cece a Se 0.15 max 
ee sald eee 0.20 max 
ts sic sd aa'e dein nob ed 0.10 max 
pO 2.75-3.35 
i SE 15.00-17.00 
SESS oa ccelascessckues 71.72 68 37 








Woodflour-Filled Urea May Compete with Phenolic 


@ Woodfiour-filled urea, absent 
from the American scene since 
1955, is now available from Bar- 
rett Div., Allied Chemical Corp., 
40 Rector St., New York 6, in 
production lot quantities. Barrett 
has just completed construction of 
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a plant at Edgewater, N. J. which, 
it says, is “. . . the only plant in 
the country producing this ther- 
mosetting plastic.” 

The new and improved material 
is expected to find use in closures, 
wiring devices, radio cabinets, 
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toys, buttons, light sockets, cir- 
cuit breakers, circuit boxes and 
electrical switches. 
Properties and cost 

Roughly equivalent to phenolic 
in price (19¢ per lb vs 20¢ for 
phenolic) the woodfiour-filled urea, 
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Electrical parts made of Barrett’s 
woodflour-filled wrea have good arc 
resistance. 


marketed under the Plaskon trade 
name, produces rigid moldings 
with hard, durable surfaces that 





are said to be unaffected by com- 
mon organic solvents, soaps, bor- 
ax, oils and greases. Barrett says 
the filled urea surpasses phenolic 
compounds in colorfastness and 
arc resistance (80 to 100 sec vs 
0 to 10 sec for phenolic), but has 
greater mold shrinkage and lower 
heat resistance. 

Woodfiour-filled urea differs from 
the more expensive (33¢ per lb) 
alpha cellulose urea molding com- 
pound in that its filler is finely 
ground woodflour rather’ than 
bleached wood pulp. Physical char- 
acteristics of the woodflour-filled 
compound are comparable to those 
of alpha cellulose-filled urea, but 
the woodflour-filled compound does 
not match the color translucency 
or color range of alpha cellulose- 
filled urea. 

The improved urea compound is 


PROPERTIES OF 
WOODFLOUR-FILLED UREA 





PHYSICAL PROPERTIES 


Specific Gravity ..1.45-1.49 
Max Heat Resistance, F ; 170 
Heat Distortion Point, F...... 270-280 


Flammability, in./in. Self-extinguishing 
Water Absorption (24 hr at 77 F), %.0.80-1.10 


MECHANICAL PROPERTIES 


Izod Impact Strength, ft-Ib/in. . .0.25-0.35 
Compressive Strength, psi. . 25,000-35,000 
Flexural Strength, psi. . ....7,500-12,000 
ELECTRICAL PROPERTIES 
Arc Resistance, sec... .. Teer eeT eT Tr 80-100 
Dielectric Strength, v/mil 
Short-Time....... ose... 300-400 
a 250-300 
Die!ectric Constant (60 cps).......... 7.0-9.5 
Dissipation Factor (60 cps)....... .0.035-0.040 
Loss Factor (60 cps)............... 0.24-0.38 





presently available in two shades 
of brown and black, and plans are 
underway to provide other colors. 





New coloring process turns out... 


Colored Metal Sheet with Good Formability 


@ A new metal coloring process 
called Permyron shows promise of 
producing colored ferrous and 
nonferrous metals that can be 
severely formed after coloring 
without impairing the _ surface. 
Developed by Electro Metallurgi- 
cal Co., Div. of Union Carbide 
Corp., Niagara Falls, N. Y., the 
process produces’ only _ black- 
colored metals at present but will 
ultimately be available for a range 
of colors. Electro Metallurgical 
Co. says it will license the process 
to metal fabricators on a nonex- 
clusive basis. 

Basically, the Permyron process 
involves applying the proper pig- 
ment in a suitable vehicle to spe- 
cially prepared metal surfaces by 
such methods as spraying or roller 
coating, then processing under 
controlled conditions of tempera- 
ture and atmosphere. 

Plain or textured, Permyron 
colored metals look promising for 
a variety of applications, includ- 
ing toys, signs, sporting goods, 
photographic equipment, appli- 


ances, household furniture, auto- 
mobile and aircraft parts, and 
barbed wire. 
Properties 

Ductility — Simple bend tests 
conducted ona black-colored stain- 
less steel sheet show that the 
colored surface remains _ intact 
when bent 180 deg. Erichsen cup 
tests show the colored surface re- 
mains intact when stressed to an 
Erichsen impression of 7-mm 
depth. Typical tensile tests indi- 
cate that there is no visible effect 
on the coloring up to about 50% 
elongation of the specimen. 

Weather resistance —A slight 


Black-colored metal, colored by Electro Metallurgical Co.’s Permyron proc- 


color change was noticed in a 
Permyron colored sample after 
aging 200 hr in a weatherometer, 
but no further change occurred 
after aging 200 to 500 hr. Weath- 
erometer tests were conducted by 
exposing Permyron colored sam- 
ples to ultraviolet light at 140 F 
and spraying them with tap water 
for 18 min every 2 hr. 

Abrasion resistance—An abra- 
sion test, conducted by rotating 
a stiff, weighted brush with Bon 
Ami as the abrasive on a sample, 
shows the sample remains intact 
after 100,000 strokes. 

Thermal shock resistance — No 


ess, can be severely bent without damage to the coloring. 
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effect on coloring was noted after 
heating a sample to 95 F, then 
plunging it into ice water. 


Here are some new data 


Water resistance — Water and 
high humidity have no effect on 
the coloring of a black Permyron 
sample. Tests were conducted by 
soaking a sample in distilled water 
at 120 F for 500 hr and by aging 
another sample in 100% RH at 
120 F for an extended period. 

Chemical These 
fluids do not affect Permyron 
colored stainless steel at 120 F 


resistance — 


on °* @ o 


hr) : 

Ammonium hydroxide (5%) 

Di-isobutyl ketone 

Hydrochloric acid (30%) 

Kerosene 

Nitric acid (40%) 

Saturated sodium phosphate 

Sulfuric acid (80%) 

The producer says the colored 
surface, which has a Moh hard- 
ness of 5, can be satisfactorily 
repaired in the field. 


(aged J} 


» 
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Columbium-Base Alloys for High Temperature Use 
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Fig 1—How hardness varies with 
annealing temperature in commer- 


@ Recentiy released results of a 
research program indicate that 
columbium-base alloys are super- 
ior to previously used metals such 
as molybdenum ffor structural 
applications at temperatures over 
1800 F. 

According to Wright Air De- 
velopment Center’s Technical Re- 
port 57-344, edited by Richard T. 
Begley, Aviation Gas Turbine 
Div., Westinghouse Electric Corp., 
the research was directed primar- 
ily toward a study of the proper- 
ties of columbium metal in order 
to provide the background data 
necessary for a systematic investi- 
gation of columbium-base alloys. 
The work includes studies of re- 



































































































cially pure columbium bar. crystallization behavior, creep- 
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Fig 2—Rupture strength of commercially pure columbium. 
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rupture properties, oxidation be- 
havior and weldability. 

The columbium metal used in 
most of the work was obtained 
from Fansteel Metallurgical Corp. 
in the form of powder and vacuum 
sintered bar. The chemical analy- 
sis of the material is listed in 
Table 1 on p 148. 
Recrystallization behavior 

Strain hardening is an effective 
and well-known method of increas- 





Gold coatings, paints...... 150 
Teflon tubing, film........ 152 
Titanium parts from ingots 156 
Rubber resists ozone....... 158 


Cobalt alloys for hydraulic 


EE Seid aa cat 160 
Clear vinyl tubing......... 164 
Aluminum oxide film...... 166 
Forged quartz parts....... 168 
Dimensionally stable 

eee 170 
Sapphire joined to metal... 172 
Plastics tooling ........... 174 
Silicone sponge parts...... 176 
Low compression set silicone 178 
Clear epoxy........+..e06. 180 
Epoxy fusion coatings..... 182 
High impact filled phenolic 184 
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New shaker top 
of TENITE POLYETHYLENE | 


sells more salt for Morton 


$8888: 


A simple packaging improvement that 
lets a housewife sprinkle salt right from 
the container has given Morton Salt 
Company an important sales lead in 
market after market. 

The new patented shaker device, 
fitted into the top of the salt package, 
consists of sprinkler and self-hinged 
sprinkler-cover, molded all in one 
piece. The material is Tenite Polyethyl- 
ene in a formulation which affords just 
the right stiffness to keep the cover 
erect when open, and ample toughness 
to guard against breaks in the hinges. 

The desired blue color is achieved 
by using a Tenite Polyethylene color 


concentrate, added in fixed proportion 
during the molding process. By this 
means, Morton secures uniform color 
results while employing several dif- 
ferent molders. 

In Tenite Polyethylene, the Morton 
Salt Company also found the more 
general characteristics needed to make 
the idea practical. First of these were 
low material cost and ease of fabrica- 
tion. Important, too, were resistance to 
corrosion by salt or water; moldability 
that would permit one-piece design; 
and resilience that would make pos- 
sible a tight friction-fit between cover 
and sprinkler. 


The shaker top is a good example of 
how the many useful properties of ver- 
satile Tenite Polyethylene can satisfy 
design needs. If you have a design— 
or even just an idea—that could be 
given effective reality in polyethylene, 
why not look into the possibilities 
offered by Eastman’s wide range of 
formulations. 

For more information on Tenite Poly- 
ethylene and advice about its use, write 
EASTMAN CHEMICAL PRODUCTS, INC., 
subsidiary of Eastman Kodak Com- 
pany, KINGSPORT, TENNESSEE. 


TENITE 


Shaker top molded for Morton Salt Company, Chicago 3, IIl., 


by: Korris Products, Inc., Lyons, Ill. 

Victory Manufacturing Co., Chicago 12, Ill. 
Northwest Molded Products Corp., Skokie, III. 
Ken Hagen Co., Shelburn, Ind. 

Federal Tool Corp., Chicago 45, Ill. 


POLYETHYLENE 


an Eastman plastic 


For more information, turn to Reader Service card, circle No. 402 


SS ren 











HIGH VACUUM 


ANNEALING ¢ SINTERING * WELDING* BRAZING & 





HEAT TREATING 






® 





HIGH VACUUM FURNACES 


The Bell-type Annealing Furnace shown above is but one of 
many KINNEY High Vacuum Furnaces developed for im- 
proved metal treating. From melting, alloying and casting to 
degassing, sintering, annealing, brazing and welding, KINNEY 
provides the High Vacuum equipment to meet your special 
needs for product improvement. 


The approach of KINNEY engineers to modern High Vacuum 
techniques is based upon many more years of Vacuum 
“know-how.” This is reflected not only in the practicality of 
the equipment but in the economic advantages in design, 
operation and maintenance, as well. Write for outline of ad- 
vanced techniques in vacuum heat treating, or better still, 
make a date to discuss your Vacuum Furnace problems today! 


KENNEY wesc. oivision 

THE NEW YORK AIR BRAKE COMPANY (fy) 
3523F WASHINGTON STREET + BOSTON 30 + MASS. 

Please send me your latest literature on KINNEY Heat Treating 
Equipment [] Please have an engineer call me [J 












WRITE FOR 
LITERATURE 
DESCRIBING NEW 
DEVELOPMENTS 
IN HIGH VACUUM 
EQUIPMENT 


Name 





Company 





Address 











City Zone State 








For more information, turn to Reader Service card, circle No. 379 
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Why Columbium? 


Although a number of high 
temperature alloys are now 
available, only columbium seems 
to possess a satisfactory com- 
bination of high temperature 
properties: 1) it is generally 
ductile and easy to work at 
room temperature; 2) its den- 
sity—0.4 lb per cu in.—is about 
the same as that of currently 
used nickel and cobalt-base al- 
loys; and 3) although it is not 
particularly strong at room tem- 
perature, its high temperature 
strength is quite good. 

This article covers some new 
data recently made available on 
the properties of columbium. 
For a comprehensive review of 
columbium’s properties, avail- 
ability, applications and methods 
of production, see MATERIALS & 
METHODS, May ’57, p 131. 





ing the strength of metals and 
alloys but recrystallization limits 
the temperature at which the 
beneficial effects of strain harden- 
ing are maintained. The recrystal- 
lization behavior of columbium 
was studied by means of hardness 
determinations as well as metallo- 
graphic and x-ray examination. 
Fig 1 shows the Vickers hardness 
of columbium with various 
amounts of cold work plotted as a 
function of annealing temperature 
for 1-hr anneals. 

Examination of the x-ray data 
indicates that columbium with a 
20% reduction in area is com- 
pletely recrystallized at about 
2300-2500 F; with a 50% reduc- 
tion, it is recrystallized at about 
2000-2200 F; and with an 85% 
reduction, at about 2000-2200 F. 
These results are in fairly good 
agreement with the curves in 
Fig 1 on p 144. 

Creep-rupture 

The 100-hr creep-rupture 
strength of commercial columbium 
tested in vacuum at 1800 F and 
2000 F was found to be signifi- 
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HARSHAW 
Nickel Anodes 


~~ 
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—_— — CL 


99+% 


HARSHAW XXX CAST CARBON 
NICKEL ANODES are oval 1%2’’ x 3’’ 
in cross section and are available in 
any length desired. Weight is approxi- 
mately 1.1 Ibs. per linear inch. They are 
normally used in dull, semi bright and 
bright nickel plating baths where the 
pH is 4.5 or lower. 


HARSHAW ROLLED OVAL CAR- 
BONIZED NICKEL ANODES are 14’’ 
x 3’’ in cross section and are avail- 
able in any length desired. Weight is 
opproximately 1 lb. per linear inch. 
They are generally used in dull, semi 
bright and bright nickel plating baths 
where the pH is 4.5 or lower. 


HARSHAW ROLLED OVAL DEPO- 
LARIZED NICKEL ANODES hove the 
same cross section and weight as the 
rolled oval carbonized nickel anode 
and are also available in any length 
desired. These anodes are generally 
used in nickel plating baths where the 


pH is 4.0 or higher; they are extremely 
suitable for such use, as they will cor- 
rode well over a wide range of operat- 
ing conditions. 


PACKAGES 


Harshaw anodes are wrapped in a 
fibre reinforced laminated (without as- 
phalt) paper. They are protected from 
tramp oils, dirt and grease and remain 
clean until used. The possibility of such 
contaminents being introduced into the 
plating solution from anodes is thus kept 
to a minimum. 

Harshaw anodes are shipped in com- 
pact packages which feature built-in 
skids and facilitate quick handling by 
mechanical or hand trucks. The pack- 
ages stack easily and quickly. Also, no 
deposits or returnables are involved 
with this type of packaging. 

Harshaw Nickel Anodes are readily 
available and prompt shipment of any 
quantity will be made upon receipt of 
your order. 


Recasting Service 


Our foundry facilities are available 
for recasting nickel anode scrap. 
Contact your nearest Harshaw 
Branch for further details. 


THE HARSHAW CHEMICAL COMPANY 


1945 E. 97th Street * Cleveland 6, Ohio 


CHICAGO, ILLINOIS « CINCINNATI, OHIO « CLEVELAND, OHIO 

DETROIT, MICH. « HOUSTON, TEXAS « LOS ANGELES, CALIF 

HASTINGS-ON-HUDSON, N. Y. « PHILADELPHIA, PENNSYLVANIA 
PITTSBURGH, PENNSYLVANIA 


For more information, turn to Reader Service card, circle No. 426 
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\ 15% — 20% more strength at 

i} 1200°F from this turbine disc 

gives added dependability. 

© high temperature 


alloys from Westinghouse 





W-545...Nicrotung 


W-545 is an improved high-strength and high-temperature ore 
material with low strategic alloy content for ease of fabri- TURBINE 
cation. Critical high-temperature parts can be made from 

this material to have excellent strength-to-weight ratios DISCS 

and can be used at temperatures up to 1350°F. VU 


W-545 will withstand higher stress levels than current oe 
disc alloys, at the same operating temperatures...or it ,,;pya;e 
will withstand equivalent stress characteristics at 100°F VALVE 
higher operating temperatures. W-545 is outstanding for 
turbine discs, couplings, shafts, valve stems, bolts, etc., in 
the missile, gas and steam turbine fields. W-545’s non- 
magnetic and high yield strength characteristics make it © 
very desirable for low-temperature uses, such as retaining © 


NICROTUNG is a new casting alloy for operation at ele- — 
vated temperatures. Operating at temperatures of 1800°F | 
and higher, Nicrotung is an ideal alloy for turbine blading. 
For complete physical and chemical properties on both 
these NEW alloys, write today to: Westinghouse Electric © 
Corporation, Materials Manufacturing Department, 
Blairsville, Pennsylvania. J-05007 


you CAN BE SURE...1F IT'S Westi nghouse 


For more information, turn to Reader Service card, circle No. 475 
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cantly higher than that of pw 
molybdenum (see Table 2). Th 
high strength is attributed to th 
presence of zirconium plus con 
tamination by small amounts ot 
oxygen and/or nitrogen. Ductility 
at fracture is fairly good—about 
5% or more. 

Rupture strengths and ductility 
values of columbium from 1 to 
1000 hr at both 1800 F and 2000 F 
are given in Fig 2 on p 144. 
Oxidation behavior 

The oxidation behavior of 
columbium in 0.1 atm of oxygen 
was investigated in the range 
650-1300 F. At 700 F, oxidation 
follows a parabolic rate law, and 
no evidence of a transition is 
observed in the rate of oxidation 
even after 6 hr. At 750 F, the 
oxide is initially protective, but 
after 4% hr a transition to a 
linear rate is observed. As the 
temperature is increased, the in- 
itial stage of the reaction becomes 
shorter, and at 925 F the para- 
bolic rate is no longer observed. 
Between 500 and 1160 F the rate 
of oxidation is independent of 
temperature. 

According to the report, a re- 
lationship appears to exist be- 
tween the spalling of the oxide at 
elevated temperatures and _ the 
transition from a parabolic to a 
linear rate law. 

Weldability 

Columbium may be welded 
without difficulty in an argon at- 
mosphere. Contamination of the 
welding atmosphere with 0.63% 
oxygen is not extremely harmful! 


TABLE 1—COMPOSITION 
OF COLUMBIUM 





Vacuum 
Form »> Sintered Powder | Arc-Cast 
Bar 





Tantalum...| 0.14-0.16 0.15 0.689 
Iron........] 0.009-0.016 | 0.005 — 
Titanium. ...} 0.004-0.014 | 0.005 0.01 
Zirconium...| 0.60-0.70 0.81 0.05 
Carbon..... 0.008-0.016 | 0.19 0.001 
Oxygen..... 0.04-0.01 1.2 0.06 
Nitrogen....] 0.025-0.03 0.19 0.018 
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What’s your tooling problem? 





Your tooling resin formulator can help you 


with EPON’ RESIN 


The skill and knowledge of your tooling 
resin formulator combined with Shell 
Chemical’s years of experience and tech- 
nical research mean more profitable pro- 
duction for you with Epon resin tooling. 


In addition to supplying basic tooling 
information, Shell Chemical also has de- 
veloped extensive data on fillers, flexibi- 
lizers, curing agents, and diluents for your 
tooling resin formulator. 


In many fields of industry, the unusual 
physical properties of tools made with 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION 


Atlanta « Boston « Chicago « Cleveland « Detroit * Houston « Los Angeles » Newark « New York « San Francisco « St. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Montreal « Toronto * Vancouver 


Epon resin-based formulations make pos- 
sible the saving of more than half the cost 
of fabricating a conventional tool. 


High temperature tooling. Both metal and 
plastic forming tools, capable of operating 
at temperatures between 400°F. and 
500°F., can be made with Epon 1310. 


Long-lasting metal forming tools. Test 
results show that a casting of an Epon resin 
formulation mounted in a crank press and 
subjected to repeated blows had no per- 
manent deformation after 28,000 cycles. 


For more information, turn to Reader Service card, circle No. 431 


Excellent tolerances. Little machining and 
handwork are required to finish Epon 
resin tools, because the material can be 
fabricated to very close tolerances. 


Outstanding strength. Tools with thin 
cross sections can be laminated with layers 
of glass cloth and Epon resin to achieve 
high flexural strength. 


Can Epon resin help you with your tool- 
ing? Find out now by writing your tooling 
resin formulator. For a list of tooling resin 
formulators, write to Shell Chemical. 
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Duraloy 


TRIALE Service 


v 


This photograph of an ‘immersion type radiant heater 
shows a welded assembly of: 


1—static castings (collars) 
2—centrifugal castings (straight pipe sections) 
3—shell molded castings (bends) 


This unit provides an excellent example of our broad TRIPLE 
Service. 


Our experience in static high alloy castings began in 1922; 
in centrifugal castings, in 1933; in shell molded castings, 
in 1955. Thus, in this radiant heater, the old blends with 
the new. It’s an excellent example of the kind of work we do. 


If you want your high alloy castings alloyed by specifically 
experienced metallurgists and cast by specifically experi- 
enced foundry men... those who work exclusively along 
these lines . . . Duraloy should be your choice. 


OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N.Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 


For more information, turn to Reader Service card, circle No. 459 
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TABLE 2—RUPTURE STRENGTH 
COLUMBIUM VS MOLYBDENUM 






















100-Hr Rupture Strength, psi 
1800 F 2000 F 
Columbium 
Cold Worked... 28,500 18,500 
Recrystallized. . 33,500 20,000 
Molybdenum 
Cold Worked... 22,000 | 13,000 
Recrystallized. . 13,000 9,000 





with respect to the ductility of 
the weld metal, but contamination 
with small amounts of nitrogen 
appears to severely reduce weld 
metal ductility. 


Gold Coatings, Paints 
Protect Steel, Ceramics 


Gold coatings and enamels are 
finding increased use in decorative 
trim, signs, panels, emblems and 
trademarks. Gold coated panels 
will even be used to clad a sky- 
scraper now under construction in 
New York City. Recent develop- 
ments in these coatings and enam- 
els include: an antique gold por- 
celain enamel; a 22-carat gold 
speckled enamel; a method of 
applying 22-carat gold perma- 
nently to porcelain enamel, ceram- 
ics and stainless steel; and an 
electroless gold plating process. 
(Information on another electro- 
less gold plating process may be 
found in the Oct ’57 issue of 
MATERIALS IN DESIGN ENGINEER- 
ING, p 183.) 

1. Electroless gold coating 

Metal Processing Co., Inc., 41 
Canfield Rd., Cedar Grove, N. J., 
has introduced an electroless gold 





DON’T MISS AN ISSUE — Changing 
your address? If so, please let us 
know two months in advance. With 
such notice, which we need for effi- 
cient operation, we will do our best 
to see that you don't miss an issue. 
Be sure to include your new postal 
zone number. 
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. . . Enjay Butyl rubber, a man-made giant molecule. 
Invented in 1937, first produced in 1943, Butyl went 
Tului-teltohi-) pam comico Lame) o)(elelite Mulolitive] Malle) ol-1 mm col mm lil 


rarelilthielaitla-Mehmlilil-lanitl else 


Since the war, Butyl has been applied to many other 
exciting uses. Its wide variety of outstanding physical, 
chemical and dielectric properties give it a versatility 
unmatched by any other rubber, natural or synthetic. 
Keto lo ham Ua muirel ¢-rim oles tt] o)(-Meol-tit-ime elit amelie ulelihi-w 


= -Yoifetexe] Titel tielo] Meolile Melo ul-TiiloMl olacle late 


For a closer acquaintance with this remarkable 
young giant, contact the Enjay Company. A complete 


brochure is yours for the asking. 


BUTYL 


Pioneer in Petrochemicals ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Akron Boston « Charlotte « Chicago « Detroit» Los Angeles « NewOrleans+ Tulsa 


For more information, turn to Reader Service card, circle No. 493 
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achieved by GOOD DESIGN 


and METAL 


The Helicopter cabin floor unit shown above was fabricated of aluminum 
2024-T3 Rigid-tex Metal, Pattern 6-WL. By using RIGID-tex Metal for this unit 
the number of stiffeners to support the floor were minimized resulting in a con- 
siderably stronger unit and one with less weight than when made of plain metal. 















j 


ie 
>. 
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Whenever you are asked to make a product stronger without increasing weight, 
remember RIGID-tex Metal. the original design-strengthened, three-dimensional 
metal that is stronger in all directions than flat-rolled, or coined metal. 


Let RIGID-tex Metal help you also to achieve more beautiful designs with more 
eye and sales appeal. There are over 40 standard patterns from which to choose 
—in all metals — all colors. Let us send you literature and samples! 


PATTERN 
SELECTOR 







Tell me more about RIGID-tex Metal... 


(1) Send a copy of “Pattern Selector” showing 
all the standard patterns 


CL) Send a sample of RIGID-tex Metal 


[) Send name of nearest distributor 


Name 





—— sO ee 


Address 





See Sweet's | ; 
Design File | City State 
if/Ri | 


RIGIDIZED METALS 


OHIO STREET « BUFFALO, N.Y. 
WORLD-WIDE DISTRIBUTION 
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plating process called Lustralloy-G 
that is designed especially for 
plating nickel surfaces. The com- 
pany says gold deposition is con- 
tinuous at a rate of about 0.0324 
gm per in. per hr. The coating is 
said to be tarnish resistant and 
as resistant to salt spray as gold 
electroplates. 

2. Gold panels 

An antique gold, porcelain 
enameled panel has been developed 
by Caloric Appliance Corp., Top- 
ton, Pa., for curtain wall construc- 
tion. The producer says the gold 
enamel is textured to give a rich, 
distinctive finish. 

Another gold enameled panel, 
introduced recently by Ingram- 
Richardson Mfg. Co., Beaver Falls, 
Pa., is coated with a 22-carat gold 
speckeled enamel that is said to 
be permanently fused to the metal 
surface. The gold coated panel is 
recommended for signs and trim. 
3. Gold coating 

What is described as an “eco- 
nomical method” of applying 22- 
carat gold coatings on ceramics, 
porcelain enamel and _ stainless 
steel has been developed by Han- 
ovia Chemical & Mfg. Co., Ce- 
ramic Div., 1 West Central Ave., 
East Newark, N. J. The coatings 
are applied to various materials 
by a “heat treatment method” 
that covers an area of between 50 
and 60 sq ft with 22-carat gold at 
a cost of $17. According to the 
producer, panels to be used in a 
skyscraper now under construc- 
tion in New York City will be 
gold coated with the new process. 
Other uses for the 22-carat gold 
coating include lettering, trim and 
store fronts. 


New Teflon Products: 
Tubing, Film, Tapes 


A number of new Teflon prod- 
ucts have been introduced during 
the last few months; they range 
from cementable tapes and sheets 
to porous filter cups, films, copper 





























6 Taylor-Fabricated Laminated Plastic Insulators 
Protect Control Elements of GE Automatic Toaster 


These insulators for the pop-up mechanism, color con- 

trol unit, and heating element in the General Electric 

Automatic Toaster are made of continuous filament 
woven glass fabric with melamine resin bond. This 
‘ Taylor Fibre Co. material was selected for its ability to 
: withstand the temperatures encountered in the toasting 
operation, its excellent arc resistance and mechanical 
strength, and its cost, which is lower than that of the 
mica insulators formerly used. 

Another factor in the decision was the capacity of 
Taylor Fibre Co. to produce the fabricated parts to 
specification, and in the large quantities required, at 
reasonable cost. 

You, too, may have applications which can utilize 
the combination of physical, mechanical and electrical 
properties found only in laminated plastics. Our appli- 
cation engineers will be glad to discuss them with you, 
offer engineering assistance, and recommend a Taylor 
grade that will fit your specific requirements. Our plants 
at Norristown, Pa., and La Verne, Calif., are both fully 
equipped for fast supply of basic materials and finished 
parts. Write us for detailed information or to arrange for 


a Taylor Fibre man to call on you. TAYLOR FIBRE Co., Te 


Norristown 41, Pa. LAMINATED shardy VULCANIZED FIBRE 


For more information, turn to Reader Service card, circle No. 388 
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In addition to the complete line of\precision resistance, chemical and 
mechanical alloys, Wilbur B. Drivef\produces alloys for special pur- 
poses. These custom alloys, vacuum melted and processed into wire 
or strip, solve critical production probléw s. This new service provides 
industry with complete engineering and ‘ yoduction facilities and fea- 
tures one of the nation’s largest vacuum-miejting installations. Ask our 
Sales Engineering Department 4 
for complete information. 
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Precision alloys for all 
applications including — 


Filament and Grid 
Beryllium Copper 






Nickel Chrome _ 
~ ~~ Heat Resisting 


' > Low Temperature Coefficient Stainless Steel 
High Temperature Coefficient Pure Nickel 
Glass Sealing Monel* 
— available in wire, rod, ribbon and strip *T.M. International 


Nickel Co. 
— with insulations of enamel, Formvar, liquid Nylon, 


cotton, silk, Nylon and fibre glass 


WILBUR B. DRIVER CO. Mig> 


Main Office: NEWARK, N. J. * Tel. HUmboldt 2-5550 





For Over 40 Years Melters and Manufacturers 
of Precision Alloys for All Industries , 


Mfg. Plants: 1875 McCARTER HWY., NEWARK 4, N. J. « 2734 INDUSTRIAL WAY, SANTA MARIA, CAL. 


In Canada: CANADIAN WILBUR B. DRIVER CO., LTD., 85 KING STREET EAST, TORONTO 1, CANADA 


For more information, turn to Reader Service card, circle No. 432 
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clad sheets and tapes and extrude 
and molded rods. 
1. Copper-clad Teflon 

Copper-clad Tefion sheets and 
tapes for printed circuits ar 
available from Fluorocarbon Prod 
ucts Ine., Div. of United States 
Gasket Co., Camden 1, N. J. The 
two products are said to have low 
dielectric constants, low dissipa- 
tion factors and low water ab- 
sorption. The sheets are available 
18 x 36 in. wide in thicknesses 
from 1/16 to 3/16 in. with 1 or 2 
oz of copper on both sides. The 
tapes are available in sizes 12 x 
150 in. wide in thicknesses from 
0.005 to 0.060 in. with 1, 2 or 3 
oz of copper on one or two sides. 
2. Teflon film 

A clear Tefion film, designated 
Type S, has been developed by 
Dilectrix Corp., Allen Blvd. and 
Grand Ave., Farmingdale, N. Y. 
for use as an insulation and liner 
in solar stills and electronic de- 
vices. The film may be painted on 
one side without affecting its light 
transmission qualities. The mate- 





Teflon products, such as the sheet, 
film, rod and tape shown above, have 
good electrical, chemical and thermal 
properties. 
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HAYNES Alloys solve the tough heat problems 



















Ramjet Tailpipes 
i | TAKE OVER 2,000 deg. F. 
4 at 1500 mph 


"Ladlnines made of MULTIMET alloy sheet only 0.051 to 

0.078 in. thick withstand the extreme temperatures and 

vibration encountered during the operation of high 

speed ramjets. This is due to the superior high-tempera- 

A rt ture strength and resistance to oxidation of this 
HAYNES alloy. 

MULTIMET alloy is one of the many HAYNES alloys 
saan capable of extending the service life of parts exposed 
to high temperatures, oxidation, and 
stress. For descriptive literature write 
HAYNES STELLITE COMPANY, Divi- 
sion of Union Carbide Corporation, 
General Offices and Works, Kokomo, 
Indiana. Or contact our nearest sales 
office . . . Chicago, Cleveland, Detroit, 
Houston, Los Angeles, New York and 
San Francisco. 


WAY =S 


aLLOoOY Ss 


Ramjet tailpipes are formed from MULTIMET HAYNES STELLITE COMPANY 


alloy sheet in four sections. The entire assembly is Division of Union Carbide Corporation 
over 2 ft. in diameter at the large end and nearly Kokomo, Indiana 
seven ft. long. 


| Uy ike). 
CARBIDE 
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The terms ‘‘Haynes,” ‘““Multimet”’ and ‘“‘Union Carbide” are registered trade-marks of Union Carbide Corporation. 





For more information, turn to Reader Service card, circle No. 440 
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* "John Crane” 
fabricated 

from 

DuPont 

Teflon 





When it is a question of handling 

corrosive fluids in processing 

or hydraulic equipment 

—Chemlon Connectors best meet the 

need. They are fabricated from the 

most chemically resistant material 

available, DuPont Teflon. The most 

destructive acids, corrosives and 

solvents have no deteriorating affect * 
Other important advantages are 

their long service-life, extreme 

flexing ability and wide temperature 

range from —65°F. to +350°F. 
Chemlon flexible pipe 

connectors offer a definite plus 

value construction-wise. 1) They 

are made from Teflon specially 

fabricated for high and uniform 

density. 2) An exclusive manufac- 

turing method assures uniform 

wall thickness throughout the - = 

convoluted area. 3) They are formed at full 

free length to reduce residual and 

working strain to an absolute minimum, 








Vibration and Misalignment 


— severest vibration and misalignment 





~~ 


| =~ ~~ conditions, such as pump to agitator or mixer 
| to tank, will cause little deterioration or 


nw ~~ y 
Connector serves as an acoustical 
as well as a mechanical dampener. 


| “ “= fatigue. Also, the Chemlon Flexible Pipe 


Expansion and Contraction 


— continuous flexing over a wide 


range of temperature conditions 
tVVV\) has little affect on Chemlon Flexible 


— Wt Pipe Connectors. 


CUSTOM FABRICATED 


Chemlon Flexible Pipe Connectors 
can be custom machined or 

molded to meet any requirement 
from one convolution up...any 
shape or size . . . open or closed end, 
They handle pressures to 75 psi. 


Request full information. Crane Packing Co., 6460 Oakton St., Morton Grove, 
Ill., (Chicago Suburb). In Canada: Crane Packing Co., Lid., Hamilton, Ont. 


*Except fluorine and molten alkali metals. 
aOR SOP 
TEFLON PRODUCTS 


MECHANICAL PACKINGS SHAFT SEALS LAPPING MACHINES THREAD COMPOUNDS 


ous ae: a. et eee oe: ee Ooms Gm. ee Oa On de a 
For more information, turn to Reader Service card, circle No. 457 
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rial has a dielectric strength of 
3200 v per mil, a dielectric con 
stant of 2.0 and a dissipation fac- 
tor of 0.002. It has a tensile 
strength of 4000 psi and an ulti- 
mate elongation of 400%. 
3. Teflon rod, tubing 

Twenty-one stock sizes of ex- 
truded Teflon rod in sizes up to 
2 in. in dia are available from 
Chicago Gasket Co., 1271 W. 
North Ave., Chicago 22. The com- 
pany also stocks 10 sizes of Teflon 
tubing ranging from 1, to 1 in. i.d, 

Another company supplying ex- 
truded Teflon rods is United 
States Gasket Co., Camden 1, N. J. 
The company’s’ extruded = and 
molded rod products, designated 
Garlock 8764, are available in 
diameters from 0.200 to 2 in. in 
unground rod and from 0.200 to 1 
in. in centerless ground rod. 
4. Teflon filter cups 

Porous Plastic Filter Co., Inc., 
Glen Cove, N. Y., recently an- 
nounced the availability of what 
is believed to be the largest 
molded porous Teflon filtering cup 
ever made. It measures 12 in. 
high, 5% in. o.d. and 5 in. i.d. The 
cup, designed to remove all part- 
icles over 3 microns in size, is 
recommended especially for atom- 
ic energy applications. 
5. Teflon tapes 

A pressure sensitive Teflon tape 
that sticks to ferrous and non- 
ferrous metals, glass and plastics 
has been introduced by Chicago 
Gasket Co., 1271 W. North Ave., 
Chicago 22. The tape is recom- 
mended for heat sealing, electri- 
cal insulation and antifriction sur- 
facing. It is supplied in widths 
up to 2 in. in 36-yd rolls of 0.006- 
in. thickness and in 18-yd rolls of 
0.013-in. thickness. 


Titanium Aircraft Parts 
Extruded from Ingots 


Cost of titanium jet engine 
parts has been reduced by as 
much as 40% by using a new pro- 























Fiber-welded Fabrics Offer 
High Efficiency Particle Retention 


Economical Windsor Felts eliminate the use of sec- 
ondary dressing materialsin many filtering applications! 
They’re fabricated from selected synthetic fibers to 
meet your individual specifications...and feature a 
unique, engineered construction with precision con- 
trolled pore size which provides the following significant 
advantages: 


@ Rapid filter cake build-up 
@ Minimum recycle time 
e@ High flow rate 

@ Dimensional stability 

@ Ravel free, clean cut edges 

@ Positive gasketing — minimum leakage 
@ Easy cake release 

@ Greater product recovery 

@ Lower cost 


Windsor Felts are now in use on all types of filtration 
equipment ... inquire how they can improve your operations, 
write for Data Sheet #18, on company letterhead, please. 


Remember: American Felt Company has the most extensive 
and best equipped staff of product engineers in the Felt industry 
with engineered materials for seals, wicks, decoration, vibration 
mounts and polishing ...for information, write to... 


General Offices 
and Engineering 
And Research 
Laboratories 
24 Glenville Road, 
Glenville, Conn. 


For more information, turn to Reader Service card, circle No. 436 
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duction method that extrudes 
parts directly from cast ingots. 
according to a joint announcement 
by the Wright Aeronautical and 
Metals Processing Divisions of 
Curtiss-Wright Corp. and the Air 
Materiel Command, Wright-Pat- 
terson Air Force Base. 

Neil J. Feola, Wright Aero- 
nautical Div., Curtiss-Wright 
Corp., speaking before the recent 
annual meeting of the Society of 
Automotive Engineers in Detroit, 
pointed out that the new method 
uses about half the raw material 
required to manufacture a part 
by conventional techniques. Feola 
said this saving was demonstrated 
in the manufacture of unalloyed 
and alloyed titanium annular 
rings which were made by extrud- 
ing, contour forming, welding and 
machining to finished dimensions. 


a Siels T=I hea telolarer-tijare Manufacture of these parts by 


conventional techniques, such as 


forging, results in grossly over- 
VORGANI ! E sized sections and high scrap 


losses, he said. 


Morganite components provide complete In addition to cost savings, 
reliability in many types of airborne Feola said the extrusion process 
equipment. Morganite will not warp, also develops superior mechanical 
stick or gum, is self-lubricating, non properties in the materials ex- 

contaminating. These dependable truded, and in all cases these 
components tunct ion in high temperature properties exceed specification re- 
and pressures and are unaffected by quirements. He said the process, 
OREPRD IVE CHCMORM aE OPI MmenT es Gowen available to Air Force contractors 
and commercial users of titanium, 
meters, pipe line and general ‘an be used to form other expen- 
ndustrial machiners sive metals where scrap losses 
seriously affect the finished prod- 

mola agelele)(ceaiaciome) 01-10-1410) 0 ie uct cost. 
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gyrime...the standard of performance 


on process equipment, Compressors, 
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Nitrile Rubber Parts 
Resist Ozone Cracking 


Rubber gaskets, o-rings, tubing, 
fabric coatings, electrical insula- 


“ jee RIE. A CERT IO’ tion and pump parts made of 
Org os Hycar 1072 nitrile rubber com- 


eteY TteT . TED 3324 48th Avenue pounds are said to remain free 
1) RD £ Long Island City 1, N.Y. from ozone cracking 7 to 23 times 


longer than conventional nitrile 

Manufacturers of Fine Ca sraphite Products including Mechanical Car Motor rubber compounds. Hycar 1072, 
of en ‘ Renee SUT ERE Rewer! F Elect “el developed by B. F. Goodrich Chem- 

ical Co., Div. of B. F. Goodrich 


Oley 4aleleheela-me)| 
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If you’re interested 





in a modern metal 





you should research brass... 


especially Western Brass... 


3 it’s “tailor-made” 





for each job! 





* Sheet and Strip Specialists in Brass and Copper * 





The man from Western is only a phone call away 
p ATH 
mg ‘Te. 
~] o” a 
e tf Z MILLS: East Alton, Ill, New Haven, Conn. e SALES OFFICES: Boston « Chicago « Cincinnati « Cleveland « Dallas « Dayton « Decatur, Ga. « Detroit 
‘ Grand Rapids « Indianapolis « Long Island City « Los Angeles « Milwaukee « New Haven e Philadelphia « Rochester « Rockford, Ill. ¢ Saint Louis 
n 
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are easily maintained with Electrostatic Spray Painting 





Aluminum and zinc die 
castings of the Dormeyer 


Mixers are painted uni- 


formly as the parts make 
a loop around the RANS- 
BURG disk in the job 
painting plant of En- 


ameled Steel & Sign Co. 


are painted with 


RANSBURG 


NO. 2 PROCESS 


. and high quality standards 





@ Enameled Steel & Sign Co. is able to serve many cus- 
tomers like Dormeyer, for their Chicago job painting plant 
is equipped with modern and efficient finishing facilities 
for producing high quality, high volume painting. 

Electrostatic spray painting has practically replaced 
all other methods here, for the flexibility and near 100% 
efficiency of the Ransburg No. 2 Process enables Enameled 
Steel to serve many manufacturers of a wide variety of 
products. And, this with a comparatively small labor crew! 

Today—with Ransburg No. 2 Process—Enameled Steel 
is realizing more than 60% paint savings over former 
hand spray. Rejects have been cut to less than 1%, for the 
Ransburg No. 2 Process applies a uniform, high quality 
finish never before obtainable with old-fashioned painting 
methods. 


THINK OF WHAT 60% PAINT SAVINGS WOULD 
MEAN IN YOUR OWN FINISHING DEPARTMENT 


Whatever you manufacture, if your production justifies 
conveyorized painting, you should look into the savings 
and improved quality which can be yours with Ransburg 
Electro-Spray. Let us tell you about the complete Ransburg 
services, including the test painting of your products in our 
laboratories. 


a 


Indianapolis 7, ndiona 


For more information, turn to Reader Service card, circle No. 489 


160 * MATERIALS IN DESIGN ENGINEERING 


Formerly Materials & Methods 


DORMEYER MIXERS 


| 














IN MATERIALS 


Co., 3135 Euclid Ave., Cleveland 
15, is a medium-high acrylonitrile- 
butadiene polymer modified with 
carboxyl groups. 

Laboratory tests reveal that an 
unprotected conventional nitrile 
rubber compound develops ozone 
cracks within 1 hr of exposure, 
whereas an unprotected Hycar 
1072 compound requires 23 hr for 
local cracking to occur. The addi- 
tion of an anti-ozonant and wax 
blended to the same Hycar com- 
pound extends its ozone resistance 
beyond 190 hr. The tests also 
show that excellent ozone resist- 
ance is maintained in Hycar 1072 
compounds even after immersion 
in ASTM No. 1 oil for 70 hr at 
212 F. 

According to Goodrich, rubber 
parts made of Hycar 1072 should 
do well in applications where 
parts are under tension for long 
periods, since these rubber parts 
are more likely to be attacked by 
atmospheric ozone than parts not 
under tension. 


Cobalt Alloys Best 
for Hydraulic Equipment 


Cobalt-base alloys when used in 
hydraulic equipment seem to be 
better than other materials in re- 
sisting the damaging effects of 
cavitation. This is the finding of 


‘a group of 35 engineers who par- 


ticipated in the 1956 Cavitation 
Symposium, sponsored by the 
Cavitation Committee of the Hy- 
draulic Div., American Society of 
Mechanical Engineers. A detailed 
report containing all the data 
presented at the meeting is now 
available from ASME. 

The report, edited by W. J. 
Rheingans, Chairman of the Cavi- 
tation Committee, is a condensa- 
tion of 35 years of field and lab- 
oratory experience with the re- 
sistance of various materials to 
cavitation damage. It outlines the 
experience which power companies 








Look to Lindbersz 


for sintering furnaces 


























Hand Pusher Batch Type Furnace 
For small production lots and experi- 
mental sintering. An all-purpose unit 
for operation from 1300° F. to 2500°F. 
Made in various sizes for sintering 
from 25 to 300 pounds per hour. 





all 
ile 
ne 





Mesh Belt 

ii- Continuous Type Furnace 

ax Sintering furnace for small light parts 
Pane Fit in copper, bronze, brass or steel. Tem- 

perature range from 1300°F. to 2100°F. 

Provides low temperature silver braz- 

ing, bright annealing, as well as sin- 

tering of powder metals. Productign 

ranges up to 500 pounds per hour. 











ice 





Roller Hearth 
Continuous Type Furnace 
Designed to handle loads up to 2200 
pounds per hour. Effective tempera- 
ture range from 1300°F. to 2100°F. For 
bright annealing, low temperature 
it silver brazing as well as sintering of 

powder metals. 


in 
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yn For sintering furnaces, just as in all types 

- of industrial heating equipment, you can Lindberg atmosphere generators provide the 
depend on Lindberg’s ability to supply ex- proper atmospheres recommended for use with 

if er ee ce Speman Per your meats. 1, Seve baer. kegrecmaatily 4hrenrben 

J Just get Se touch with — nearest dioxide—18% hydrogen—12% carbon monoxide 

Lindberg Field Representative, or write and 66% nitrogen. 2. HYEN Generator... neutral 

a Lindberg Engineering Company, 2451 West atmosphere approximately 21% carbon mo- 

w Hubbard Street, Chicago 12, Illinois. Los noxide— 40% hydrogen —38% nitrogen and 1% 
Angeles Plant: 11937 South Regentview methane. 3. HYAM Generator... composed of 

J. Avenue, at Downey, California. approximately 75% hydrogen and 25% nitrogen. 

he 

A- 

y- 

‘ Vf NM OB & R G heat for industry 
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Available Now!! 
Reprints of 


MANUAI 


Because of the great demand for the well-known Manuals that are 
widely used for reference purposes, MATERIALS IN DESIGN 
ENGINEERING Manuals have been reprinted for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials and finishes. 


The price is right! Only 35¢ for each reprint. On quantity orders, 
discounts are offered. To obtain your copies, indicate in the handy 
coupon below the Manuals you want. Orders will be filled as long 
as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS IN DESIGN ENGINEERING, then avail yourself 
of an additional service offered by our Reader Service Department. 
Let us add your name to our mailing list, and you will receive the | 
next 12 Manual reprints, one each month, for the reasonable price | 
of $4.00 per year. Just fill out the coupon below and mail it to: 


Re 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, New York 


VY Quantity VY Quantity 

....Wrought Phosphor Bronzes ....Electroplated Coatings 
...Carbon and Low Alloy Steel Castings ..Materials for Electrical Contacts 

....Carburizing of Steels Gray Iron Castings 

....Malleable Iron Castings ....How to Select and Specify Glass 

....Welding the Stainless Sreels ....Nickel Silvers 

....Wood & Wood-Base Materials ....Hard Coatings and Surfaces 

.... Engineering Coppers .... Selecting Plastics Laminates 

.... High-Strength, Low-Alloy Steels ....Hot Forged Parts 

....Clad and Precoated Metals .... Solid Electrical Insulation Materials 
...Wrought Non-Leaded Brasses ....Fluorocarbon Plastics 

... Silicones—Properties & Uses ....Magnesium and Its Alloys 

.... Short Run Press Formed Parts ....Conversion Coatings for Metals 

....Finishes for Plastics .... Synthetic Rubbers 

....How to Select a Wrought Steel .... Titanium 

.... Impact Extruded Parts ....Materials for Gears 

.... Finishes for Metal Products ....Mechanical Tubing 

...Nodular or Ductile Cast Irons ....Joining & Fastening Plastics 

.... Industrial Textile Fibers ..Aluminum Alloy Castings 

....Wrought Aluminum Alloys .... Thermal Insulaton Materials 

.... Pressure Sensitive Tapes ....New Developments in Ceramics 
..Foam Plastics ..Designing with Heat Treated Steels 


PRRIII oo icnnddcne sdse tone bbcn cede cccctneiweccvavecsienctsesssoccece WD savcceccccccccoccoccecsececes 
MPTP PTT ET a MMTTITTTTTTITITITTT TTT TTT LITTLE TTT ETT TET 
BRIE ec ccccccccccccescee: covererdcnccdccedccececeseceseseccccces coceesseseesseencesese cocceccccces 
GE cc ccccgrccccctcvcccccbsccsceccocccescccoocoses sees re DI be tiddbssnstcdccnedencede ces 


#8. I am a subscriber to MATERIALS IN DESIGN ENGI- 
ING and would like to be put on your mailing list to receive 
each future Manual, when reprinted. Please start with the 
cis Gagan Aad issue. Upon receipt of your invoice, I will pay 








$4.00 for a year’s supply. 
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of the United States and Canada 
have had with such materials as 
cast iron, cast steel, bronze, vari- 
ous types of chromium-nicke! 
stainless steel welds, cast chro- 
mium steel, cast and welded alu- 
minum bronzes, rubber’ and 
sprayed materials. 

How materials rate 

A list of materials in their order 
of resistance to cavitation damage 
was tabulated from the mass of 
data presented at the meeting. 

1. Cobalt-base alloys 

2. 17-7 chromium-nickel stain- 
less steel welds 
18-8 chromium-nickel stain- 
less steel welds 
Ampco No. 10 welds 
25-20 chromium-nickel welds 
Eutectic Xyron 2-24 welds 
Bronze castings 
18-8 chromium-nickel stain- 
less steel castings 

9. Cast nickel-aluminum bronze 

10. 13% cast chromium steel 

Rubber, sprayed materials, alu- 
minum, bronze, steel castings and 
manganese bronze castings are 
generally low in their resistance 
to cavitation damage. 

Results of laboratory tests with 
various types of accelerated cavi- 
tation machines show that the 
order of resistance of various 
materials to cavitation damage is 
practically the same regardless of 
the type of machine used. In 
addition, there is a close correla- 
tion between field experience and 
laboratory tests, showing that 
laboratory testing gives a good 
indication of what can be ex- 
pected under field conditions. 


Rate of damage 

The various discussions during 
the Symposium touched upon the 
relation between velocity of the 
fluid and actual cavitation dam- 
age. In the past, the terms “sever- 
ity of cavitation” and “intensity 
of cavitation” have been used 
rather loosely with respect to rate 
of cavitation damage. 

The report points out that since 
the shape of the guiding surface, 
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COROCRETE 


CORROSION-PROOF 
FLOOR SURFACING: 


PROVIDES <: 
GREATER | | | 
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@ and you CAN'T paint over RUSTY METAL! 
@ Use METALPREP RUST REMOVER— 
to throughly rid metal of RUST and assure 
greater paint durability! 
Metalprep is a proven, superior product backed by twenty-five 
years of metal conditioning experience. WRITE OUR CUSTOMER 
SERVICE DEPARTMENT FOR RECOMMENDATIONS FOR 
ELIMINATING YOUR RUST PROBLEMS. 
” - * 
Also other products for Metal Conditioning, 
Phosphatizing and Preparing Metal for Paint 
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. and that’s not all! COROCRETE cuts mainte- 
th | nance cost, gives greater protection and wears longer 
vi- ‘ because it resists impact . .. provides abrasion- 
he resistant qualities five to six times greater than 
us | concrete. Quickly and easily applied over existing 
S. concrete surfaces, COROCRETE solves corrosion 
of problems common to chemical and food processing 
I plants, as well as plating, pickling and general metal 
” working industries. 
“A The Ceilcote Company offers a complete installation 
. service that takes the burden off designers and engi- 
at neers. Expert Ceilcote personnel install the grade of 
od COROCRETE recommended by Ceilcote engineers 
X- for your protection against corrosion. All materials, 
workmanship and job satisfaction 
are fully guaranteed. eee = 
18 amens Write today for a 7 
1e COROCRETE 
1e \\ROCRE i technical bulletin. 
r- another product of 
A THE CEILCOTE COMPANY, INC. 
4899 Ridge Road ¢ Cleveland 9, Ohio 
. *Birmingham, Alabama e¢ Buffalo, New York © ‘Chicago, Iilinois 
*Cleveland, Ohio ° *Detroit, Michigan ~ Evansville, Indiana 
*Houston, Texas © Kansas City, Missouri @ Los Angeles, California 
“ *San Francisco, California ¢ Seattle, Washington © Springfield, Mass. 
e *Warehousing 
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LYFANITE A | PHOSTEEM PREPNCOTE | LYFANITE Z 
Corrosion Cleaning Cleaning and Zinc Phosphate 
Resistant, Paint and Iron Phosphating Coatings for 
Bonding, Con- Phosphating Process for Paint Bonding, 
version Coatings Process Using Use in Spray Flat Polishing, 
for Aluminum Steam Guns Washers and Cold Forming 











and in addition: GALVAPREP, EMULSOPREP, ALUMIPREP 
Send for General Brochure 57-147 





F. H. ROSS CO. 


Charlotte, Nerth Careline 
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Allentown, Penna. 
Los Angeles, Cel. 
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Use 
Heat-Treatable 
Electrodes 


Now there’s a P&H heat-treat- 
able electrode that matches ex- 
actly the carbon content of 
super-strong metals—responds 
the same way to post heat- 
treatment. Result: You elim- 
inate many of the machining 
problems of weld repairs on 
castings, forgings, etc. 


Low-hydrogen iron- powder 
coatings and special core wires 
minimize impurities — prevent 
hot and cold cracking. You get 
deeper, smoother penetration 
with less spatter and slag. 
Electrodes handle easily—are 
ideal for .25 and .40 carbon, 
chrome-moly, and 4130, 4140, 
and 4340 alloys. Get Bulletin 
R-48. Write to Dept. 313G, 
Harnischfeger Corp., Milwau- 
kee 46, Wisconsin. 


HARNISCHFEGER 


MILWAUKEE 46, WISCONSIN 


wp. welders + electrodes 
positioners 


For more information, circle No. 394 
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the actual liquid pressure, the 
vapor pressure of the liquid, and 
the relative velocity between the 
liquid and the guiding surface all 
influence the formation of cavita- 
tion zones, it is generally assumed 
that if any of these conditions 
become more severe the intensity 
of cavitation increases. In a sense 
this is true—any of these condi- 
tions can affect cavitation phe- 
nomena such as size of cavitation 
zone, noise, and loss of efficiency 
in an energy-transfer machine. 
However, it is now believed that 
relative velocity, though not the 
only factor, is probably the most 
important one in determining the 
severity or rate of cavitation 
damage in hydraulic equipment. 
Better hydraulic equipment 

The report concludes that the 
next step in the study of cavita- 











Clear vinyl tubing—Color coded 
wiring and printed numbers are 
easily read through a new “crystal 
clear” vinyl electrical tubing pro- 
duced by Irvington Div., Minnesota 
Mining & Mfg. Co., Irvington, N. J. 
Called No. 3022 clear vinyl tubing, 
the material is described as “clear” 
with none of the off-shade amber or 
green coloration formerly associated 
with clear vinyl formulations. It is 
available in tubing sizes I, II, and 
III. It has a brittle point of —100 F, 
a maximum operating temperature 
of 185 F, a dielectric strength of 
300 v per mil, a tensile strength of 
2000 psi and an elongation of 300%. 
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CU 


from cold strip 
to slit strands 


IN SECONDS 





YODER ROTARY 
MULTIPLE SLITTERS 


A Yoder slitter converts mill-width coils 
of flat-rolled metal into many variable- 
width strands in amazingly short time. 
Speed, coupled with great accuracy and 
low manpower requirements, makes a 
Yoder slitter an important factor in keep- 
ing production and overhead costs down. 


Operated by only two men, the Yoder 
Type 3-48 slitter illustrated is designed 
to accommodate standard mill-width coils 
up to 48 inches wide, in a variety of 
metals and thicknesses. The slit strand 
widths can be held to within a .004” 
tolerance. 


Even if your steel requirements are as 
little as 100 tons a month, the savings 
to be realized in time, manpower and raw 
material costs alone will pay for a Yoder 
slitter in the first few months of operation. 


There is a Yoder slitter designed and 
engineered to meet your requirements, 
and to speed the delivery of “special” 
width stock in a wide range of large or 
small sizes. Send for your free copy of 
the fully-illustrated, 76-page booklet, 
“Multiple Rotary Slitting Lines.” 


THE YODER COMPANY 
5546 Walworth Avenue « Cleveland 2, Ohio 


ROTARY 
SLITTING. 


LINES 
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TIME EVER! 


Another 
YCOLAE. | 


HIGH IMPACT THERMOPLASTIC RESIN 


ACHIEVEMENT 
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C- 
e. 
d 
. PROVIDES FASTER PRODUCTION, ~ 
; EASIER ASSEMBLY, | 
. LOWER MANUFACTURING COSTS? 
d i. 
Is Be 
of Only CYCOLAC measured up to all requirements for the first extrudee 
- transistor cabinets ever made! Imagination and engineering provided be 

savings of 87% on dies and engineering costs alone. CYCOLAC also has ~ 
as many other outstanding properties which made this possible. High impact 
gs strength, bright glossy colors, light weight, dimensional stability, 
“A excellent shock resistance, chemical resistance, and superb 
n. electrical properties. Moving smoothly off the production line, extruded he. 
id profiles are cut to width, speaker openings die-stamped, units cabinets » od in 
S, inverted, cemented and presto! . . . cases are complete! produced by Custom Plas- 
, To add to your profit picture, find out how CYCOLAC can help tics, Ine., tor i oe 
or ; tronics Division of Allied 
of you make more attractive, better products and save money! Radic Corp, Gileune, 
ot, 

Write Today for Technical Literature 

vo . 
io PACESETTER IN 


cy rb Division of BORG WARNER © Gary, Indiana 
%Y M also represented by: 
a CHEMICAL 

nat 


“VAAN 


rbon 


WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. . | Yl by 
CANADA: Dillons Chemical Co. Ltd., Montreal & Toronto = 
SYNTHETIC RESINS _ export: British Anchor Chemical Corp., New York 
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| oe CAST A BIGGER SHADOW tion phenomena should be directed 
: a toward determining the relatio: 
ship between velocity and cavit: 
tion damage. The definite estah- 
lishment of such a relationship 
with reference to various mate- 
rials could greatly influence the 
design and application of hydrav- 
lic structures and the materials 
used in their construction. 





Aluminum Oxide Film 
for Electronic Devices 


Better electronic devices may 
come out of the recent develop- 
ment of a transparent and strong 
aluminum oxide film. The film is 
presently used to support layers 
of sensitive material required in 
electronic imaging tubes. Because 
the film is extremely thin, elec- 
trons traveling through the tube 
can penetrate the sensitive layers 
without being interrupted by a 


Federal Short Run Stampings 
may be your answer 


Stretch your production tooling dollar up to 
80% by using Federal ‘Controlled Tolerance’’ Short 
Run Stampings. That’s the savings you get by using 
the Federal Stamping method instead of conventional 
tooling methods. You can put a new product on the 
market or make improvements in existing products with 
a minimum tooling investment. When quality, fast de- 
livery and price are important factors, try Federal first 
for any quantity stampings from two pieces to 10,000. 
Size limitations are 10” x 14” and 34” in thickness. Send 
your print or part to the nearest plant for a Federal —_s 

Analyzed Quotation. Preparing film involves the follow- 





ing: 1) the aluminum oxide coating 
Write for free Catalog 201. Tells how to reduce costs by on one surface of a flat, wrinkle-free 
using short run stampings... full of 


piece of aluminum foil is removed by 
rubbing with a solution similar to 
common lye, exposing the aluminum 
metal underneath; 2) the foil is 


design tips. 


QUALITY STAMPINGS 


washed in distilled water, dried, and 
3 PLANT LOCATIONS placed in an acid solution which eats 
FEDERAL TOOL & MANUFACTURING CO. ; J 
3652 Alabama Ave., Minneapolis 16, Minn. vig, all the apm a 
FEDERAL SHORT RUN STAMPING, INC. ing only the thin coating of oxide on 
962 Lyell Avenue, Rochester 6, N.Y. the other side of the foil; 3) the film 
IN SMALL QUANTITIES FEDERAL STAMPING COMPANY is washed, dried and mounted on a 


7 Atoll Ave., No. 1 » ° ° ° 
Te athe ee metal ring of the desired diameter. 
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These workmen are using 
Youngstown Yoloy ‘‘E’’ high- 


cl strength steel to fabricate 
101 . belt rails —a component of 
ita- DF Loaders—at Evans 
tah- Products Co. 
ship 


ate- 
the 
rau- 


“| Aceent on Excellence 


. 7 Youngstown Yoloy “E” high-strength steel 


may 


lop- Two DF* Loader-equipped railroad 
ong cars easily do the work of three 











n is standard box cars. That’s because 

iy’ DF cars (31,000 now in service) can 
= be loaded to capacity—earn greater 

Luse e 

ee revenue for railroads. 

ube Portions of Evans DF Loaders are 


ease fabricated from Youngstown’s 
Yoloy “‘E” Angles and Hot-Rolled 
Yoloy Sheets by Evans Products 
Company, Plymouth, Michigan. 
All Yoloy Steels are produced to 
meet a wide range of applications, 
where high strength and corrosion- 


resistance are of prime importance. 


Wherever high strength steel 
becomes a part of things you make, 
the high standards of Youngstown 
quality, the personal touch in 
Youngstown service will help you 
create products with an “‘accent 
on excellence’’. 

*DF is a trademark of Evans Products Company. 














OwW- 


EVANS 





ing : < 

wee a7 —m ao Locks in lading, eliminates damage and dunnage 

| by 

a Send for free technical 
| ie bulletin on Youngstown 
ia Yoloy ‘‘E’’ Steel. 
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av- 
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THE 


YOUNGSTOWN 


SHEET AND TUBE COMPANY 





Manufacturers of Carbon, Alloy and Yoloy Steel, Youngstown, Ohio 
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GRIPPING STORIES 


from the files of Angier Adhesives 








DIVISION OF 








No. 2 of a Series 





he “Do-it-Yourself” craze was a 


great inspiration to an ambitious young tile maker 


in Showerville. 


“If I make my own adhesives instead 
of buying them,” he reasoned, “I can boost 
my profits on every sale.” 


So-after some expensive preparation 
—his home-made product hit the market. 
But the market hit back—and hard—when his 
tiles began popping like tiddlywinks. The money 
he hoped to save was soon transferred from 
“profits” to “dealer refunds”. 


Even if your company seems to be 
economizing by making its own adhesives, it may 
actually be wasting both money and manpower. 
But the proof may not be as evident as it was to 
our tile-making friend. Angier’s entire line 
of industrial adhesives is developed, tested and 
produced — by experts —to give you the most 
efficient product at the lowest possible price per 
end-product unit. 


Call or write today for 
complete information. 
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ERCHEMICAL CORPORATION 


O Potter St. Cambridge 42, Mass. 
Midwestern Piant: HUNTINGTON, IND. 








Finished film, with a thickness only 
about 1/20 of the wave length of 
the light rays passing through it, 
looks like this after being mounted 
in a metal ring. The film has a ten- 
sile strength about equal to that of 
ordinary steel. It supports itself over 
relatively large surface areas, and it 
withstands comparatively large ex- 
ternal forces applied to it during 
preparation and handling. 


supporting structure in the tube. 

The film has been known for 
several years but was too large 
and too thick to be practical. 
Scientists at Westinghouse Re- 
search Laboratories, Pittsburgh, 
Pa. have now overcome these 
drawbacks by chemically dissolv- 
ing aluminum foil and saving the 
thin aluminum oxide which coats 
the foil to a depth of less than a 
millionth of an inch. 


Quartz Cubes, Rods 
Formed by Forging 


Quartz users can eliminate up 
to 95% of their wastage of this 
strategic material by using cus- 
tom forged special quartz shapes, 
according to Amersil Quartz Div., 
Engelhard Industries, Inc., 685 
Ramsey Ave., Hillside 5, N. J. 

The firm announced recently 
that it is now prepared to forge 
fused quartz blanks to most cus- 
tomers’ specifications; among the 
shapes available are rods, cubes, 
briquets and prisms. Heretofore, 
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WHEATLAND ELECTRIC WELD STEEL TUBING 


e Completely inspected — inside and out 
Tested for strength and bendability 
Uniform wall thickness 

e Close concentricity of the I|.D. and O.D. 
Extra clean surface 











FOR INFORMATION, CONTACT— 


EATLAND TUBE COMPANY 


{——— 














BANKERS SECURITIES BUILDING, PHILA. 7, PA. «¢ MILLS: WHEATLAND, PA. DELAIR, N.J. 
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Shown 1/20 actual size 


HACKNEY shapes save 
for missile producers, too! 


The Hackney Method of producing components by deep drawing 
cold steel, widely used in many industries, produces missile parts 
economically. 


| 


Hackney produced components give engineers more latitude for solv- 
ing design problems. Savings can be made in over-all weight, assem- 
bly time, and through elimination of nonessential parts. 





Hackney deep drawn seamless parts provide maximum strength with 
minimum weight, resist both internal and external pressures. 


Consult with Pressed Steel Tank Engineers 


The Hackney Method may be the answer to some of your stubborn 
production problems. Let us know what you want to do. A simple 
sketch will be helpful. Since we work in steel, stainless steel, nickel, 
aluminum, magnesium, copper and alloys, add a note about the 
metals you have in mind. Our engineers will have some practical 
ideas to send you. Write: 


Pressed Steel Tank Company 


Manufacturer of Hackney Products 
1442 South 66th Street, Milwaukee 14, Wisconsin 


Branch offices in principal cities 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 





For more information, turn to Reader Service card, circle No. 448 
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Typical shapes made possible by u 
new fusing and forging process that 
turns out smooth quartz parts. 


fused quartz was generally avail- 
able only in standard cylindrical 
ingots which had to be ground to 
rough shape before finishing into 
a final product. 

Amersil’s quartz shapes are 
made by a new fusing process 
which is said to produce parts 
with smooth, uncrazed surfaces. 
The fusing process is also said to 
produce a more homogeneous 
material with less thermal strain 
and fewer and smaller bubbles 
than in conventionally processed 
fused quartz. 


Metal Powders Are 
Dimensionally Stable 


Two new iron metal powders, 
called HS and MS, have been de- 
veloped by Republic Steel Corp., 
Metal Powder Div., Toledo 5, Ohio. 
Republic says both metal powders 
have good dimensional stability 
and can be pressed and sintered 
in conventional equipment and 
dies without excessive shrinkage. 

HS metal powder is a hydrogen- 
reduced, low alloy iron powder 
containing small amounts of nickel 
and molybdenum. An HS iron 
powder part has a tensile strength 
of 75,000 psi and a density of 6.7 
gm per cu cm after pressing at 
40 tsi and sintering at 2030 F in 


For more information, circle No. 514 ” 
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New Sales Service Lab ct Bartlesville 
is completely equipped with latest commer- 
cial processing machinery and research ap- 
paratus. Phillips experienced technical serv- 
ice staff will assist you in developing new 
products and processes using MARLEX plas- 
tics. Please make arrangements through 
your local MARLEX sales representative. 
Meanwhile, for complete data on MARLEX, 
send for our latest technical bulletins. 


PLASTICS \ NEW ENGLAND 


SALES 322 Waterman Avenue, 
East Providence 14, R. I. 
acide ( GEneva 4-7600 


A Low-cost Material that 
meets Heavy-Duty Requirements! 


MARLEX’ 


[RIGID] POLYETHYLENE 















D 


Ease of extrusion, low permeability, 
chemical resistance and rigidity of 
MARLEX plastic make it ideal for blow 
molding many types of food and drug 
bottles, squeeze bottles and aerosols. Its 
stiffness permits reductions in wall thick- 
ness with consequent savings of resin. 
Conventional processing techniques pro- 
duce high-quality products with glossy 
surfaces and minimum internal stress. 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma 
A Subsidiary of Phillips Petroleum Company 


NEW YORK AKRON CHICAGO 


80Broadway,Suite4300 318 Water Street, 111 S. York Street, 


New York 5, WN. Y. 
Digby 4-3480 


Akron 8, Ohio 
FRanklin 6-4126 


Elmhurst, tll. 


*MARLEX is a trademark for Phillips family of olefin polymers. 


TErrace 4-6600 
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MARLEX polyethylene is the pre- 
ferred molding resin for a wide variety of 
heavy-duty industrial uses . . . wheels, 
corrosion-proof pump impellers, low- 
load gears, and self-lubricating bearings 
... glossy, colorful appliance housings, 
pipe thread protectors ... and many 
other die-cast items requiring a low-cost, 
tough, abrasion-resistant plastic that is 
chemically inert. 
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Toys and housewares are a natural 
for this unbreakable, heat-resistant, non- 
toxic material. Its high tensile and impact 
strength and lack of brittleness at ex- 
tremely low temperatures suggest many 
new applications unsuited to conven- 
tional polyethylenes. Molders can profit 
from the fact that form stability at higher 
temperatures frequently permits quicker 
mold ejection and shorter cycle times. 





WESTERN SOUTHERN & FOREIGN 


317 N. Lake Ave., Adams Building, 
Pasadena, Calif. Bartlesville, Oklahoma 
RYan 1-0557 Bartlesville 6600, Ext. 8108 



























































MODERN MATCHMAKER MARRIES 
PLASTICS TO METALS 


Versatile Application by brush, knife, dip, roller 
or heat seal methods. Versatile Vinyl Cor- 
dobond® Adhesives. Improve production meth- 
ods with these Cordobond Adhesives. Clear or 
tinted fast setting or heat activated for bonding 
or laminating application. 


CORDOBOND ADHESIVES 











es 











No. 70 80 82 89D 153 FS219A 
Med. Med. Med. Med. 
Quick Speed Speed Speed Speed Heat Seal 
Type Bonding Bond. Bond. Bond. Bond. Laminating 
Wt/ Gal. 8Y2 7¥2 7% 72 7% 7% 
Solids % 32 17 35 35 27 25 
Method 
1. Brush l l ] ] l ] 
2. Spray 2 2 2 2 2 
3. Dip 3 3 3 3 3 3 
4. Coat 4 4 4 4 4 4 
Drying Conditions — Al] adhesives are air or forced heat dried (150°F) 
(Dry) 
Flow Temp. 250° 250° 250° 265° 260° 300° 
Gen’| Gen’! Spec. Spec. Spec. Spec. 
Use Purp. Purp. Purp. Purp. Purp. Purp. 
Plastics to Wood Metal Metal Acetate Vinyls Metallized 
Paper Polys- Polys- Buty- to Mylar & 
Plastics tyrene tyrene rate Vinyls Metal 
Polys- 
tyrene 





Thinner — For Brushing Use — 2027 — Med. Fast Solvent 


For Spraying — 2027A — Slow Solvent 














PLEASE SEND 7 
| (1 Additional information on Cordobond. 
| (C0 1 pint sample Cordobond for $1 C.0.D. to cover handling. 
: Name 
| Department 
Company i. | 
| Address 
'CORDO CHEMICAL CORPORATION! 
| 34 Smith St., Norwalk, Conn. 
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an atmosphere of Endo gas fo) 
40 min (dew point 12 F). Graph 
ite is added to the powder. <Ac- 
cording to the producer, the sin 
tering atmosphere should be such 
as to maintain the carbon content 
of the metal powder. The die is 
lubricated with zinc stearate. 

For high density, high strength 
parts, Republic says that HS pow- 
der, pressed at 40 tsi, annealed at 
1250 to 1300 F, re-pressed at 40 
to 50 tsi in the same die, and 
sintered in an Endo atmosphere 
(dew point 12 to 30 F) at 2030- 
2050 F for 20 to 40 min, has the 
following properties: 6 to 10% 
elongation; 80,000 to 100,000 psi 
tensile strength; 7.2 to 7.4 gm 
per cu cm density; and less than 
0.004 in. per in. dimensional 
change. 

For highly stressed parts, Re- 








Sapphire joined to metal—A proc- 
ess similar to that used for making 
high temperature ceramic-to-metal 
seals is used by Ceramaseal, Inc., 
Box 25, New Lebanon Center, N. Y. 
to form the synthetic sapphire-to- 
metal seal shown above. The sapphire 
parts, available in disks up to 3 in. 
in dia and in tubes up to % in. in 
dia, are joined to both ferrous and 
nonferrous metals. Some current 
uses for the sapphire sea] assemblies 
are waveguide windows for radar 
equipment and high temperature 
windows for high vacuum apparatus, 
fire detection equipment, and ultra- 
violet studies in nuclear energy. 
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Armco 
ZINCGRIP STEEL 
Tubing 


Full-weight hot-dip coating of zinc 
does not flake or peel during se- 
vere fabrication. Resists rust. 


Armco 
ALUMINIZED STEEL 
Type 1 Tubing 


Hot-dip coating of aluminum won't 
discolor to 900 F—resists destruc- 
tive heat scaling to 1250 F. Assures 
top resistance to combinations of 
heat and corrosion. 


Armco 
ALUMINIZED STEEL 
Type 2 Tubing 


Also hot-dip coated with aluminum, 
provides outstanding resistance to 
atmospheric corrosion. Serves 
longer outdoors. 


Available in 0.D.’s from 34-inch to 3 
inches; gages from 12 to 20; me- 
chanical or pressure-tested tubing; 
round, square, rectangular, or spe- 


cial shapes. cial shapes. 


for extra life at 


Available in 0.D.’s from %-inch to 
3 inches; gages from 13 to 20; me- 
chanical or pressure-tested tubing; 
round, square, rectangular, or spe- 


Available in 0.D.’s from %-inch to 
3 inches; gages from 13 to 20; me- 
chanical or pressure-tested tubing; 
rounds only. 


low cost... 


Durable Coatings of Zinc or Aluminum 
Protect 3 Special Grades of Armco Tubing 


Armco Coated Tubing grades offer all the design advan- 
tages of welded steel tubing, plus low cost protection against 
corrosion, 

Special hot-dip coatings of zinc or aluminum eliminate 
the need for painting, plating, or other costly finishing. Just 
select the grade that supplies the cost-performance combi- 
nation that your product requires. 

For complete information, fill in and mail the coupon. 


Other Armco Steels for top-quality products include Stainless 
Steels, ALUMINIZED STEEL, ZINCGRIP®, ZINCGRIP PAINTGRIP®, Cold- 
Rolled PAInTGRIP, Enameling Iron, High Strength Steels, Elec- 
trical Steels, Long Ternes, and high-quality Hot- and Cold-Rolled 
sheets. 


ARMCO STEEL 


ARMCO STEEL CORPORATION *+ 


SHEFFIELD DIVISION - 








1588 CURTIS STREET, MIDDLETOWN, OHIO 


ARMCO DRAINAGE & METAL PRODUCTS, INC. + 


For more information, turn to Reader Service card, circle No. 454 


ARMCO STEEL CORPORATION 


1588 Curtis Street, Middletown, Ohio 


C] Armco Zinccrip Steel Tubing 
(] Armco ALuminizeo STEEL Type 1 Tubing 
[] Armco ALUMINIZED STEEL Type 2 Tubing 


Send me 
information on 


We manufacture 





Name 





Firm 





Street 





City Zone State 
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THE ARMCO INTERNATIONAL CORPORATION 
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Useful Technical Data File... 






















OF FINISHING 
QUALITY 


on FAMOUS ALLIED PRODUCTS 


For Finishing, Cleaning and Protection of Metals 


Here’s a wealth of technical information gathered as a result of extensive 
product research, development and use throughout the world. This 
comprehensive file explains and describes all products, gives applicable 
metals, appearance of film, purpose of products, typical applications, 
U. S. Government specifications, method of application and test results. 


® The finishing industry's most complete line of chromate conversion coatings. 
Gili? Give peak corrosion resistance, a lasting paint base and widest choice of 
appearance in decorative finishing on 


ZINC AND CADMIUM ALUMINUM CUPROUS ALLOYS MAGNESIUM SILVER 


@-C1) BRIGHTEN ERS Liquid and powder materials for barrel, still or automatic 


ZINC and CADMIUM plating. High chemical stability provides maximum quality at 
minimum cost. Liquids available in AUTO-FLO-PAK for economical automatic dispensing. 


® 
@ULI PROCESS CHEMICALS 


WETTING AGENTS DETERGENTS DYES FOR IRIDITE FILMS 


G@_LLDCLEANERS and DEOXIDIZERS speciait formicted to 


provide maximum performance with IRIDITE coatings on aluminum and zinc die castings. 
New method of protection incorporating corrosion inhibitors in a water- 


™ 
Gilrvy> soluble polymer base which dries to an extremely thin, tough, durable coating 


—clear in color. Does not chemically affect base metal or any post treatments. Used as a protective 
treatment alone or to enhance value of post treatments. 











Write now for your copy of Allied’s Technical Data File, or call your 
Allied Field Engineer for full information on Allied products. He's 
listed in your phone book under “Plating Supplies”. 







Your Finishing Problems Invited 


Our Research and Development Department will be happy to work with 
you to develop a finish for your needs. 


Allied Research Products, Inc. 


4004-06 E. MONUMENT STREET 
BALTIMORE 5, MARYLAND 















Manufacturers of IRIDITE®, IRILAC™'™’:, ARP® Brighteners and 
Plating Chemicals — West Coast Licensee: L. H. Butcher Co. 
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public says that an annealed HS 
iron powder part heat treated at 
1500 to 1600 F for 15 min, 
quenched in oil, and tempered at 
350 to 1000 F, has the following 
properties: 1 to 3% elongation; 
170,000 to 200,000 psi tensile 
strength; 7.2 to 7.4 gm per cu cm 
density; and less than 0.004 in. 
per in. dimensional change. 

MS metal powder is a hydrogen- 
reduced, straight iron powder. 
Republic says, “. . . MS metal 
powder can be used to make struc- 
tural parts at a lower cost than 
parts made from copper-contain- 
ing iron powder.” Anticipated 
uses for the metal powder are 
electric motor cores, pole pieces 
and armatures, 

A typical MS iron powder part 
has a tensile strength of 55,000 
psi and a density of 6.7 gm per 
cu cm after pressing at 40 tsi and 
sintering at 2030 F in an atmos- 
phere of Endo gas for 45 min 
(dew point 12 F). Graphite is 
added to the powder. The die is 
lubricated with zinc stearate. 


Plastics Tooling 
for Short Run Dies 


A new plastics tooling com- 
pound has been developed’ by 
Minnesota Mining & Mfg. Co., 
900 Bush St., St. Paul, Minn. for 
short run production dies, Accord- 
ing to 3M, a die composed of the 
compound can turn out 600 cold 
rolled steel shapes an hour. 

The die material, called Com- 
pound 113, is composed of two 
parts: Part A, a treated ferrous 
metal powder that can be formed 
into shapes having good dimen- 
sional stability; and Part B, a 
thermosetting liquid epoxy resin 
used to impregnate the metal pow- 
der preforms to make them per- 
manent and durable. According to 
the producer, the metal powder- 
epoxy compound can cut tooling 
costs by as much as 85%. 

Compound 113 has a compres- 











STAINLESS 
STEEL 
RES/STS 
HEAT! 
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ess for so many places where other metals just won't do. For 

ind solid, lasting beauty! Stainless steel resists corro- 

r rust. It can be made “new” again with mere soap-and- 
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Fluoroflex-T expansion joints molded 


from Tefion* etand higher 
+ 
dynamic pressure 






Wide pressure range —full vacuum, too 
Unequalled flex life — through special Teflon compound 


Molded — not machined — for undamaged grain structure 
and interior convolutions that don't fatigue and crack 


Corrosion-proof — universally useful with all fluids, all piping 


Fluoroflex-T bellows and flex joints are made of a special high 
density compound... Teflon at its best. Molding assures the 
optimum tensile and fatigue strength. 


RESULT: Twice the burst strength, after flexing . . . 20 to 30 
times the flex life of ordinary bellows machined from Teflon! 


Chemically as well as physically durable, Fluoroflex-T bel- 
lows are inert to virtually all known chemical and corrosive 
solutions. 


Investigate their full advantages—write for Bulletin B-1. 
RESISTOFLEX CORPORATION, Roseland, New Jersey. Southwest- 
ern Plant: Dallas, Texas. Western Plant: Burbank, Calif. 


® Fluoroflex is a Resistoflex trademark, reg., U.S. pat. off. 
® Teflon is DuPont's trademark for TFE fluorocarbon resins. 


RESISTOFLEX 


For more information, turn to Reader Service card, circle No. 423 
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Minnesota Mining & Mfg. Co 
Plastics die as it looks after im 
pregnation, curing and finishing. 





Sive strength of 24,000 psi and 
a notched Izod impact strength 
of 0.4 ft-lb per in. of notch. It 
has a thermal conductivity of 0.5 
Btu/hr/sq ft/°F/in. which is said 
to prevent heat build-up during 
drawing operations. The cured 
tooling compound, said to be more 
than 90% steel, can be drilled, 
tapped and ground by ordinary 
machining processes. 

Compound 113 sells for $2 per 
lb for orders of 500 lb or more 
and $12 for a 4-lb sample kit. 
(For information on plastics tool- 
ing for medium run _ production 
dies see MATERIALS IN DESIGN 
ENGINEERING, Mar ’58, p 145.) 


Silicone Sponge Parts 
Keep Their Shape 


General Electric Co., Silicone 
Products Dept., Waterford, N. Y.. 
has announced the commercial 
availability of two silicone sponge 
rubber compounds that were first 
developed about two years ago 
(see MATERIALS & METHODS, June 
’56, p 169). The compounds, desig- 
nated SE-546 and SE-547, are 
said to be the first to make pos- 
sible the production of silicone 
sponge rubber parts to close di- 
mensional tolerances. Both are 
said to meet the requirements of 
AMS specifications for silicone 
sponge, and both are said to sur- 
pass organic sponges in their re- 
sistance to ozone and weathering. 

In addition to good ozone and 


M:z 
of» 
ger 


Cle 
gra 
Cl: 
seg 
of 

bas 
for 


Co 
ple 
she 
seg 
tio 
fil 
ire 





Good motors are better with 








CDF Micabond’ insulation 


Making or specifying motors or generators? Regardless 
of the size and type, they’ll run better, last longer with 
genuine CDF Micabond insulating components. 


Classes H and B. Micabond is produced in various 
grades to meet heat requirements of Class H and 
Class B insulation. Commutator “‘V” rings, bushings, 
segments, slot liners, and many other insulating parts 
of a motor are natural applications for this superior 
basic material. Certain Micabond grades are readily 
formed and fabricated into standard or special parts— 
by you or by CDF. 


Complete mica line. CDF offers the designer a com- 
plete line of quality mica products, from unfabricated 
sheets, tubes, and flexible tapes to large or small V-rings, 
segments, and fabricated parts. For wrapping applica- 
tions, combinations of Micabond and “Mylar” polyester 
film, Micabond and glass-fabric, and other combinations 
ire readily available in flexible sheet and tape form. 





Fabrication facilities. CDF has the facilities and 
know-how for turning out finished Micabond insulating 
parts—better and more economically than you can do it 
vourself. We meet your specifications and your pro- 
duction schedules, and save you time and money. 


Send us your print or your problem; we'll return perti- 
nent technical literature and recommendations. For the 
phone number of the CDF sales engineer nearest you, 
see Sweet’s, Electronics Buyers’ Guide, and the other 
directories. 

CDF makes Di-Clad* printed-circuit laminates, Diamond® Vulcanized 
Fibre, CDF products of Teflont, flexible insulating tapes, Dilecto' 


laminated plastics, Celoron® molded products, Micabond mica prod- 


ucts, Spiral Tubing, Vulcoid®. 
*Trademark of Continental-Diamond Fibre Corporation 


+duPont trademark tor its TFE-fluorocarbon resin 


CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF_THE Bib - COMPANY « NEWARK 25, DEL. 


For more information, turn to Reader Service card, circle No. 400 
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introducing... 


4.50 GRAMS 


The New Look in 


LITHIUM 
COPPER 
CARTRIDGES 








ACTUAL SIZE 


Lithium isn’t new to foundrymen. But the new, improved, 4.50 
gram cartridge is. Thinner walls react with the melt faster. 
Nearly 100% greater compactness means savings in weight and 
storage space. New “‘Compression-Spin’’ seal assures longer shelf 
life. Over 99.9% copper assay offers the near-ultimate in purity. 





Three other handy sizes, 2.25 and 9.0 gram cartridges, plus a 
108.0 gram charge in cup form, offer any combination of weights 
for introducing any percentage of lithium in the melt. 


The 4.50 gram cartridge represents 0.010 Ibs. of lithium rod. It 
will refine 200 lbs. of copper or copper-base alloy. All oxygen is 
removed, fluidity increased, pouring temperature often lowered, 
oxide and slag inclusions reduced, grain refined, and gas cavities 
eliminated—with no change in conventional melting and casting 
processes, 


The end result is a superior casting: sounder, denser, more uni- 
form, more electrically conductive—at less trouble and less 
cost. Write for details, 


DISTRIBUTORS: 


NIAGARA FALLS SMELTING & REFINING DIVISION 
Buffalo, New York 


P. R. MALLORY & CO., INC, SIPI METALS CORPORATION 
Indianapolis, Indiana Chicago, Illinois 


MITCHELL SMELTING & REFINING CO. PACIFIC GRAPHITE CO., INC, 
Botsford Center, Conn. Oakland, Calif, 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2690 SECOND AVE. S. 
MINNEAPOLIS 1, MINN. 


, SALES OFFICES: NEW YORK — CLEVELAND — CHICAGO — MINNEAPOLIS 
For more information, turn to Reader Service card, circle No. 368 
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Typical shapes that can be molded 
or extruded from two silicone spony 
rubber compounds. 


weathering resistance, the two 
compounds are said to have good 
electrical, thermal and _ physical 
properties. Both are usable at 
temperatures ranging from —120 
to 500 F. SE-546 meets the re- 
quirements of AMS 3196 for firm, 
closed cell sponge, whereas SE-547 
meets the requirements of AMS 
3195 for medium, closed cell 
sponge. 

Silicone sponge made of these 
compounds can be used for vari- 
ous types of seals and gaskets for 
aircraft, rockets and missiles, and 
electrical and electronic equip- 
ment. 


Silicone Rubber Has 
Low Compression Set 


A series of silicone rubbers 
with much greater resistance to 
compression set at high tempera- 


PROPERTIES OF SILASTIC 2090U SERIES 











Type=> 2096U* | 2098U" 
| 
Specific Gravity... .. 1.23 1.32 
Durometer Hardness... A60 A75 
Tensile Strength, psi... 600 850 
Elongation, %.... 110 100 
Tear Strength, Ib/in. .. 30 60 
Brittle Point, F.... —100  —100 
Compression Set, % 
70 Hr at 300 F..... 7 17 
22 Hr at 480 F..... 45 85 
Molding Shrinkage, %......' 2.7 1.7 





aVulcanized with Silastic S-2084. 
bVuleanized with 2,4-dichlorobenzoy] peroxi: e. 
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from Corning 








On the beam 


It looks as if the four-eyed automobile is 
here to stay. The reason? 

The old style 7-inch lamp had two fila- 
ments and was a compromise design since 
neither high nor low beam operated at 
peak efficiency. 

New style lamps are smaller (534”) 
and are mounted two-to-the-fender. The 
outer light is a passing (low) beam, aimed 
just below and to the right of dead ahead. 
It also has an auxiliary high beam which 
is used with the high beam of the inner 
lamp. Net result: More light where you 
can use it... on the road and free of glare. 

Though the lenses used in these lamps 
don’t look complex, each is precision- 
made from heat-resistant glass. Pressed 
into the surface of every lens are some 
100 prisms, each held to + .1° in production. 

There’s also a glass parabolic reflector 
for each lens—the combination being a 
neat example of mass production of pre- 
cision glass products. Also involved: Her- 
metic sealing of glass and metal parts. 

Corning currently produces compo- 
nents for some 250 different sealed beam 
assemblies, with sizes ranging from 2 to 
8 inches in diameter. 

You may not need’ headlights, but if 
you have a problem involving light con- 
trol, Corning may have the answer. And 
don’t overlook the savings you can realize 
from mass production of precision parts. 
We’d like a chance to solve some of your 
problems. 


Wee 


This 25 ml conical micro 
flask measures 75mm. in 
height. It has two necks, 
both ground to what is 
called a “‘standard ta- 
per,’ very accurate and 
smooth, 

Such petite and pre- 
cise Pyrex brand glass- 
ware is fashioned from Corning’s glass 
No. 7740. This glass is eminently practi- 





cal in labs (and in many tough industrial 
applications) because it stands up to most 
acids and alkalies, doesn’t cloud, even 
with distilled water. And it’s bothered 
not a bit by high temperatures or thermal 
changes. 

This microware flask is one of the more 
than 9,000 items (standard and custom) 
we make for labs. Much of it is highly 
intricate stuff that is hand-made by 
skilled lampworkers. The whole line is 
neatly detailed in a new, 358 page cata- 
log, LG-1. If you’re in a lab and haven’t 
received your copy, send for one. 

Also ask for Bulletin B-83, ‘‘ Properties 
of Selected Commercial Glasses.” All 
about 7740 and many other glasses; very 
good to have on file. 





360,000 holes per square inch! 


No problem at all, putting that many 
holes in that space, when we use Foto- 
FORM”, a glass that’s ““machined” by 
chemistry. 

We start with a photosensitive glass 
(one of a number of very special types from 
Corning). Using a photographic negative 
of the pattern you want and an ultra- 
violet source, we make a contact print on 
the glass. Then heat to convert exposed 
areas into etchable glass. Next, treat with 
acid to dissolve out the etchable image, 
leaving the pattern you want. Further 
processing converts to the form of Foto- 
FORM best suited to your final application. 








What’s Forororm good for? Making 
ultra-precise mechanical and electrical 
parts. 

Such as? Fine mesh (600 line) screens, 
brush holders for digital converters, vari- 
ous kinds of substrates, printed circuits, 
attenuator plates, dielectric spacers .. . 
and lots more. 

Experience so far indicates that Foro- 
FORM makes feasible patterns and parts 
that would be impossible or impractical by 
other methods. 

Added incentive: There’s no need for 
costly dies and jigs and you eliminate 
grinding, cutting, and drilling. 

FoToFoRM is non-porous, dimension- 
ally stable, free from internal flaws and 
voids, able to operate continuously at 
500°C, and has zero moisture absorption. 

Easily applied to small runs or mass 
production and well-suited to automa- 
tion, it looks like a real contribution to 
many fields, especially electronics. 

For more facts and figures ask for 
“‘New Developments in Corning Foto- 
FORM Glass.”” Check the coupon. 


Attention photon counters 


Now available from Corning is a new, 
high-lead-content glass for use in Cerenkov 
counters. A crystal clear glass with a spe- 
cific gravity of 4.63, 
it permits better en- 
ergy resolution than 
any glass currently 
used with this type of 
spectrometer. 
Designated code 
9766, it has an index 
of refraction of 1.724 
and a transmittance | 
of 82.8% at 400 A for 10 radiation 
lengths. Send for detailed fact sheets or 
other data you desire. Corning can do almost 
anything with glass. . 








| 

CORNING GLASS WORKS, 50-6 Crystal Street, Corning, New York : | 

Please send me: |_| Bulletin on FOTOFORM; [| Lab Glassware Catalog, LG-1; [_] Bulletin | 
B-83, “Properties of Selected Commercial Glasses”; |_| Data ’on high lead glass. 
| | 
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PROTECTING JET ENGINE PARTS 
Seon Coating 





Operator masks end of combustion 
chamber with simple cardboard 
shields as he applies SICON finish 
to resist temperatures up to 800°F, 





This J-35 afterburner shroud as- 
sembly has been masked at critical 
hole patterns and threaded attach- 
ments before being sprayed with 
SICON silicone coating. 


Write us about your problem. 
tion is indicated we will provide a sample based on 
color and temperature requirements. 





IDLAN ory ay" 


EAST WATER ST., WAUKEGAN, ILLINOIS 
ENAMELS-SYNTHETICS+-LACQUERS-VARNISHES 


HEAT RESISTANCE UP TO 
800°F. plus 
EASY APPLICATION 


An example of how SICON 
solves Finish Problems 
for Design Engineers. 


Jet engine parts made by Solar Aircraft 
are fabricated from special aluminized 
steel to meet conditions of extremely high 
temperatures. Certain welding operations 
destroy the aluminized surface, and at such 
critical points SICON was first adopted as 
a touch-up finish to renew vital protection 
needed. SICON proved stable under sear- 
ing heat tests due to its strong film adhe- 
sion and excellent heat resistance charac- 
teristics, also so easy and fast to apply that 
many parts are now given an all-over 
SICON coating. 

Rigorous heat tests have proved SICON 
best for many other products such as 
automobile manifolds, exhaust pipes, fur- 
naces, and heaters. SICON is easy to apply, 
by brush, spray, or dip, to any chemically 
clean surface; and in many cases can be 
either air-dried or baked. 

Decorative colors for lower temperature 
needs—whites, beiges, tans, and other 
shades, all with excellent retention of 
color and gloss in the 550°F. range, are 
now available. 


If a SICON formula- 


Dept. F-1 
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Compression set of Dow’s new sili- 
cone rubber (left) compared to that 
of regular silicone rubber (right). 
Both samples were compressed under 
25% deflection for 22 hr at 480 F. 


tures than regular silicone rub- 
bers has been announced by Dow 
Corning Corp., Midland, Mich. 
One of the compounds shows as 
little as 45% compression set 
after 22 hr at 480 F; regular 
silicone rubbers exhibit 100% 
compression set under the same 
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Clear epoxy—The water clear lens 
shown above is made of a newly 
developed epoxy resin just recently 
introduced by Dow Chemical Co. 
Called D.E.R. 332, the resin is one 
of three new epoxies available from 
the company. According to Dow, the 
resin is unique in that it is water 
clear, is extremely uniform, and has 
very low viscosity. It is recom- 
mended for use in tooling and elec- 
trical devices, paints, adhesives and 
reinforced plastics. 
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WHY BUY STAINLESS STEEL SQOUQTCS 


WHEN IT’S fell el (-% YOU NEE 


This circle, %s'' thick x 164’’ diameter, is one piece of Type 316L stainless 
steel. Had the customer ordered a square, he would have paid freight on a 
half-ton of excess material. Also, he would have had the problem and 
expense of handling the square and cutting the circle. 


Here are four sound reasons why Carlson 
customers save time and money when 
they order the circles they want—rather 
than the squares they have to cut... 


1. If the gauge and size are circle- 
shearable, there is no extra charge for 
cutting the circle. This saves cutting 
labor and scrap handling expense. 


2. If the gauge is such that a cutting 
charge applies to the square, it pays 


to order the circle. This eliminates the 
extra charge for cutting the original 
square and involves only the one 
charge for cutting the in. 


3. Because circles weigh approximately 


iy eS 


rs 


25% less than squares, there’s a sub- 
stantial saving in transportation costs. 


Small or medium size circles are often 
available from stock when squares 
may not be. The delivery time saved 
can be an important factor. 


When you need stainless steel circles, 


come to Carlson where we specialize in 
stainless steel... that’s your guarantee 
of dependable service. 


Stainless Steels Exclbusively 


jo BA RAGOHY be. 


THORNDALE, PENNSYLVANIA 
District Soles Offices in Principal Cities 
Plates * Plate Products * Forgings * Bars * Sheets (No. 1 Finish) 
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KENNAMETAL 
SEAL RING 
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KENNAMETAL Rotary Seal Rings 
provide substantially zero leakage 
at mile-a-minute rubbing speeds 


At rubbing speeds of 4200 to 5400 
ft./min., the hydraulically bal- 
anced seal shown above achieves 
substantially zero gas leakage. 
Excellent wear characteristics of 
the Kennametal and Kentanium* 
Seal Rings featured in this design 
make possible unlubricated dry 
rubbing at peak speeds. 

Stein Seal Company, Philadel- 
phia, Pa., solved major sealing 
problems on many applications 
by using Kennametal and Ken- 
tanium parts in their hydraulic 
balanced seal design such as illus- 
trated above. By using rings made 
of these hard carbide, wear- 
resistant compositions, it is possi- 
ble to operate with higher spring 
forces and in much higher temper- 
atures than when rings of conven- 
tional sealing materials are used. 

The outstanding physical prop- 
erties of Kennametal compositions 
have provided many more answers 
to rotary seal ring problems in the 
fields of petroleum refining and 


*Trademark 


transportation, high-pressure 
high-temperature chemical pro- 
duction and nuclear power. For 
example, K501, a platinum-bond- 
ed carbide, is being used to confine 
liquid oxygen and red fuming ni- 
tric acid. Results are reported by 
the customer to be “far superior 
to any previously-used materials, 
with no indication of face wear.” 

Various grades of Kennametal 
compositions hold economical 
answers to your need for high 
Y ME, low thermal expansion, high 
resistance to abrasion, erosion, 
corrosion, impact and pressures. 
For positive sealing, with little or 
no maintenance, mating surfaces 
of Kennametal Seal Rings can be 
lapped to a flatness less than two 
light bands, with a surface finish 


better than two microinch. 
For more information, send for 


Booklet B-111A, ‘Characteristics 
of Kennametal.”’ Write to Dept. 
MDE, KENNAMETAL INC., 
Latrobe, Pennsylvania. 


3151 


INDUSTRY AND 





S 


KENNAMETAL 


Piitners in Progress 
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conditions of aging. 

Currently, three different stocks 
in the new series are being pro- 
duced in pilot plant quantities. 
Identified as Silastic S-2096U, 
S-2097U and S-2098U, they are 
60, 70 and 80 durometer, (Shore 
A hardness) respectively. All three 
have a_ serviceable temperature 
range from —70 to 500 F. Dow 
Corning says the compounds were 
developed to meet the need for 
more reliable oil seals, o-rings and 
gasketing materials in automo- 
tive, appliance, aircraft and mili- 
tary parts. 


Epoxy Powder Fuses 
to Intricate Shapes 


A one-part epoxy resin powder 
called Scotchcast No. XR-5005 has 
been developed by Minnesota Min- 
ing & Mfg. Co., 900 Bush St., 
St. Paul 6, Minn. for fusion coat- 
ing of such electrical parts as 
coils, capacitors, armatures, rotors, 
printed circuits, bus bars and 
stators. 

The cured resin is said to have 
good dielectric strength (more 
than 500 v per mil), high heat 
distortion point, low moisture 
absorption and good _ impact 
strength. 


How coating is applied 

The epoxy coating is applied in 
a fluidized coating process similar 
to National Polymer Product’s 





Preheated rotor is dipped into 3M’s 
aerated epoxy resin powder where it 
is fusion coated. 








Data for 
designers 


Atlac Thermaflow 500 


Impact strength (1zod, notch) 10-16 ft. Ib./in. 
Flexural strength . . . 18,000—23,000 psi. 
Compressive strength 21,000 psi. 
Tensile strength 5,000—9,000 psi. 


Mod. of elasticity 1.9 x 10° psi. 
Heat distortion, 264 psi.. . . . over 500° F 


For data on all Atlac Thermaflow mate- 
rials, write for a copy of our new catalog. 


ERVICE LIFE- 


molded reinforced 
SON CELGLECE 
electro-mechanical 
strength, high 
insulation value 


The new line of Westinghouse current transformers for 
indoor metering or relaying applications is smaller and 
approximately 20% lighter than ever before—yet has a 
rating factor of 1.5 overload, continuous operation. 


Five molded reinforced polyester pieces by the Carl Zehr 
Company, Ashtabula, Ohio, contribute to the electrical and 
mechanical strength, light weight, compactness and 
modern appearance of this new Westinghouse line. 


The case, terminal block and end caps are molded of Atlac 
Thermaflow 2400. Strong and light, this assembly. has 
eliminated welding and strapping operations, thus facilitat- 


ing assembly, and completely protects the coils from 
mechanical damage. 


The ‘“‘V”’ shaped block which acts as a spacer and fasten- 
ing block for the primary terminals is of Atlac Thermaflow 
500, a high-strength electrical grade material. Westing- 
house insists on—and gets—full mechanical strength after 
exposure to 240°C. for one hour. 

A variety of glass and nylon rag reinforced Atlac Therma- 


flow compounds are available to suit your specific material 
needs. Write for the new catalog. 


1 Ac | ATLAS POWDER COMPANY 
8 ety Chemicals Division 
Wilmington 99, Delaware 
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QUICK OPENING - TIGHT SEALING 
the LENAPE-LACY MANWAY 


Remove One Pin —and Swing It Open 
Close — Drop the Pin in Place — It’s Sealed 














Here is a manway that anyone can open in a few seconds 
without tools — yet can’t open accidentally. Exclusive 
Lenape-Lacy design also provides positive sealing which 
seats more tightly with increasing pressure; and the molded 
gasket of Hycar or silicone rubber can be removed easily 
and quickly replaced. A protective lip shields the gasket 
seat from damage. 

Three frame styles are available for all normal mounting 
conditions in ID sizes of 8”, 12”, 16”, 18”, 20”, 24”, and 30” <a 
in service ratings of 150 lbs., 300 lbs., 400 Ibs., and 500 lbs. Opens in either direction. 
Also available for pressure-vacuum cycle service. Other pin acts as a hinge. 


























For low pressure service, the Lenape-Lacy 
Latch-Door Manway is widely used. This design 
employs a unique, quick-opening camlock that 
permits safe venting of residual pressure before 
the door is opened. Stocked in 18” ID, 50 psi, 
plain straight ring frame; also furnished in 16”, 
18” and 20” 150 psi sizes on any style frame. 


Write today for six page Bulletin 576 
which describes Lenape-lacy Quick 
Opening Manways including complete 
specifications. 










See our standard line of pressure vessel connections on 
pages 1128-1129 in the 1958 Chemical Engineering Catalog. 


APE 


PRESSURE 
VESSEL 


ONS LENAPE HYDRAULIC PRESSING & FORGING CO. 


® 


DEPT. 112 
RED MAN 


WEST CHESTER, PA. 
PRODUCTS 
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Whirlclad process (see MATERIALS 
& METHODS, June ’55, p 92, and 
M/DE, Apr ’58, p 200). 

In the fluidized coating process, 
parts to be coated are heated to 
200 to 400 F (depending on the 
unit) and dipped into a fluidized 
bed of dry coating powders. The 
heat of the unit melts the resin 
surrounding it, causing a layer of 
resin to cling to it. The thickness 
of the coating can be controlled by 
temperature of the dipped unit or 
by the number of dips and re- 
heatings. 

After coating, the unit is placed 
in an oven and baked to cure the 
epoxy resin and to cause it to 
flow into any tiny voids left in the 
coating during the dip. Curing 
time for the resin ranges from 
5-10 min at 350 F to 1-2 hr at 
250 F. 


Filled Phenolic Has 
Good Impact Strength 


Durez 18683 is the name given 
by Durez Plastics Div., Hooker 
Electrochemical Co., North Tona- 
wanda, N. Y., to its new cellulose 
and mineral-filled phenolic mold- 
ing compound. The company says 
parts molded from the compound 
have good dimensional stability, 
impact strength of 1.4 ft-lb per in. 
and good resistance to high 


PROPERTIES OF DUREZ 18683 





PHYSICAL PROPERTIES 


Tensile Strength, psi*.................. 5500 
Compressive Strength, psi*.......... .25,000 
Flexural Strength, psit................ .8500 
Heat Distortion Point (264 psi), F......... 270 
Rockwell Hardness.................... M105 
Water Absorption, %.................... 0.9 
III, 55 criiacis bose ose oduuuann 1.42 





ELECTRICAL PROPERTIES 
Dielectric Strength, v/mil 


i va kcoxa sae kn seadanawben 225 
IY is eacdndas dane oa0en 200 
Volume Resistivity, ohm-cm*.........1 x 10? 
Dissipation Factor (60 cps)*............. 0.17 
Dielectric Constant (60 cps)*............. 8.5 





aAged 48 hr at 120 F. 
bAged 48 hr in 50% RH at 75 F. 
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ee Steel Service Centers are served better 


from J & L’s Master Stock of Stainless Steel | 


| 


“ To better serve its warehouse customers, prompt delivery. This stainless steel | 
fs through /2 J & L’s Stainless Steel Division in Detroit bar and wire stock is available in sizes | 
coils master stocks hundreds of tons of fin- and shapes to meet customer require- 

i 


ished stainless steel bar and wire for ments and specifications. 


Write for these Technical Data: 

1. Laboratory Corrosion Data. 

2. Data Sheets, (please specify 
the grades in which you are 
interested). 
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Jones & Laughlin Steel Corporation - STAINLESS STEEL DIVISION © Box 4606, Detroit 34 


For more information, turn to Reader Service card, circle No. 495 
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EANSTEEL | 
SETS AMAZING RECORD 
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IN TURNING OUT COMPLETE JOB 
FROM POWDER TO FINISHED PART 


*,..and over 50% of the rejects were salvaged. 


This outstanding production story is another good example of why 


so many manufacturers now say to Fansteel: 


... “determine the right metal for our job 


.-- make the metal 


... and fabricate the parts to our specifications.” 


Actual dollar and cents savings over the last 4! 


4 years has proved to 


this customer that turning the entire job over to Fansteel was a prof- 
itable move. Over 310,000 parts, machined to customer’s rigid spec- 
ifications, were delivered as needed and on time to meet production 
schedules...rejects and scrap were no longer a costly problem...break- 


age in subsequent broaching operations 





was practically eliminated ...and cus- 15 OPERATIONS 


. Cut of f rod 

. Centerless ground 

. Heat treat 

. 100% inspection—material 


tomer’s machines and personnel were 
available for other work. 

To the customer, all of these benefits 
added up to the lowest possible FINAL 
COST-PER-PIECE. 

INVESTIGATE the possibilities of 
similar savings in the production of some 
of your component parts. Get the com- 
bined consulting services of Fansteel met- 


a2 Wn — 


canon 


allurgists and our production engineers 11. Roll threaded to a class 3 fit 
12. Faced to final length 

y ; 7 13. Slot ground 

metal as well as machine and fabricate it. 14. Deburred 


° 15. Final inspection for concen- 


—the men who know how to make the 


This story is typical of the news and tech- 
nical comment contained in our publication, 
FANSTEEL METALLURGY. 
Write, if you would like to receive 
a free copy regularly. 









. Center hole drilled 

. One end facedandchamfered 
. Bored to finish dimension 

. Other end is faced 

. Shoulders turned 

10. Degreased and inspected for 


Tolerances: + .0005 


Finish: 16 Micro Inches 


and roundness 


dimensions 


tricity, all dimensions 
and finish 


Concentric with thread 
pitch dia. within .002 T.1.R. 











“K5852 


AFANSTEEL 





FANSTEEL METALLURGICAL CORPORATION North Chicago, 1! 
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humidity. Durez 18683 has poten- 
tial use in textile pulleys, oil well 
plugs, gas meter housings, termi- 
nal connectors and automotive 
heater housings. 


Other News .. . 


Ferrous metals 

> A wrought iron called 4-D and pro- 
duced by A. M. Byers Co., Clark 
Bldg., Pittsburgh, Pa., is said to 
have 25% greater resistance to cor- 
rosion than regular wrought iron. 
Samples of 4-D and regular wrought 
iron were exposed to a severe indus- 
trial atmosphere for 18 years. 


Nonmetallics 

> A new medium acrylonitrile rub- 
ber has been developed by Chemical 
Div., Goodyear Tire & Rubber Co., 
Akron 16, Ohio for use as seals, 
rings, gaskets, tubes and hose. Ac- 
cording to the producer, the rubber, 
identified as Chemigum N8&8, is es- 
pecially adapted to extrusion and 
calendering. 


» A pressure sensitive TFE film tape 
called Permace] 422 and said to re- 
sist heat up to 500 F is now avail- 
able from Permacel-Lepage’s Inc., 
New Brunswick, N. J. 


Finishes 

> A new electroless process of plat- 
ing high conductivity copper on ce- 
ramics directly out of solution has 
been developed by Radio Industries, 
Inc., 5225 N. Ravenswood Ave., Chi- 
cago 40. Known as Kemetal, the 
process is said to effect a close 
chemical bond between copper and 
ceramics. 


» Two new brighteners for cyanide 
zine plating solutions have been in- 
troduced by Allied Research Prod- 
ucts, Inc., 4004-06 E. Monument St., 
Baltimore. One is ARP 32, a pow- 
dered addition agent for use in still 
and automatic tanks; the other, 
ARP 583, is a liquid addition agent 
for barrel plating operations. 


Joining materials 

>» Two new adhesives for joining 
polyester film to wood, leather, 
fabrics and paper are available from 
Rubba, Inc., 1015 E. 173rd St., New 
York 60. One of the adhesives is a 
solvent-type, quick drying material 
called Rubgrip; the other is a non- 
flammable water-base dispersion 
called Rubtex. 
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PARKER SALES ENGINEERS 


BELLEFONTE, Penna. 
Warren G. Olson @ 420 East Linn Street 


CHICAGO 439, Ill. 


Ollie J. Berger Company @ 2059 East 72 Street 


CINCINNATI 14, Ohio - 
William H. Broxterman @ 2430 Central Parkway 


DETROIT 35, Mich. 
Hodgson-Geisler Co. @ 18917 James Couzens 


GIRARD, Penna. 
Daniel F. Marsh @ 35 Chestnut Street 


LONG BEACH 11, California 
R. W. Fletcher @ 2803 Loomis Avenve 


MINNEAPOLIS 16, Minn. 
O. R. Kreutziger @ 6524 Walker Street 


PHOENIX, Arizona 
Fred B. Larsen @ 6108 North 11 Avenue 


ST. LOUIS 8, Mo. 
Frank May @ 4378 Lindell Boulevard 


SYRACUSE, N. Y. 
J. C. Palmer @ 712 State Tower Bidg. 


WILTON, Conn. 
Girard L. Palmer @ Beiden Hill Road 


WINTER PARK, Florida 
Duane P. Davis @ 110 South Orlando Avenue 


Box 26 
@ 





The HOLE Story Of Die Casting Savings 





wy 


These close tolerance holes could have cost more than the 
part itself. Actually, they cost practically nothing! Parker- 
engineered die casting makes the difference. By means of 
precision coring, the holes are cast to exact diameter and loca- 
tion .. . a bonus in the low unit cost of producing the complete 
part. Just think of the savings compared with other production 
methods requiring finish machining, 


The creative engineering approach that made these savings 
possible has been the hallmark of Parker service since 1906. It is 
the plus factor that is never figured into a Parker estimate. If you 
are a Parker customer, you know this is so. If you are not, you 
can profitably prove it to yourself by consulting the nearest 
Parker sales engineer on your next component part requirement. 


Parker White Metal Company © 2153 McKinley Ave., Erie, Pennsylvania: 
high pressure 


die castings in 
ALUMINUM °« ZINC 


PARKER 
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POWDERED METAL PARTS' 











PLAST-IRON 
POWDERS 


Grade B-280 
Reduced * 80 Mesh 


Improved Sponge 
lron Powder 
ca 
Complete 
Interchangeability 
For Present Dies 
* 
Competitively Designed 
. 
Competitively Priced 


















PM 6d 


Send for Technical Data 
and Working Sample 


PLASTIC 
METALS 


National : 5 


) | y 
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QU1LaTO?) 'f Orype rOTELO) 


| 4458 BRIDGE STREET | 


JOHNSTOWN, PA. 
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Nose cone—con t’d from p 12 


holes drilled around the base are 
used for attachment on the instr 
ment package. 

To fabricate the nose con 
Lodge and Shipley Co.’s Flotw 
cold forming process was use 
The photos on page 12 describe 


the procedure step by step from a 
0.093 in. thick blank to cone. 


Carbide Provides Rough Surface 





New roller. 


Old roller. 























@The replacement of grooved, 
hard surfaced steel with arc 
welded, granular tungsten carbide 
has resulted in a 50% cost saving 
in the production of rollers used 
in a pelletizing process. 

The old rollers (left) were made 
by welding a %-in. thick metal 
hard surface onto an annealed 
1020 steel roller, then cutting 
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Sprout, Waldron & Co., Inc. 


90-deg V-grooves in the periphery. 
The new rollers (above) are made 
by applying granular tungsten 
carbide on the steel surface by 
means of inert gas are welding. 
This method provides a surface 
that is not only extremely rough 
(similar to that of a grinding 
wheel), but which has the added 
advantage of remaining rough 
throughout the life of the roller. 


Chipboard Grille-Work 
Makes Filter Stronger 


A new fiberglass air filter utili- 
zing die-cut chipboard grille-work 
instead of metal stampings has 
been developed by the Fiber Glass 
Div., Pittsburgh Plate Glass Co. 
The filter, designed for heating, 
air conditioning and ventilating 
applications, is said to be stronger 
than previous designs because it 
has only two die-cut sections, with 
the ends firmly fastened to make 
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How many ways can you profit with 


new CORVEL’* Fusion Bond Finishes? 


No “ordinary” finish can match the challenging opportu- 
nities offered by CORVEL Cellulosic Finishing Powders. 


CORVEL gives a premium appearance in beauty and 
controlled sheen—retains gloss and color. It assures uni- 
form coverage even on sharp edges, corners, and pro- 
jections. There’s no worry about sag or drip marks, no 
bridging at intersections. And CORVEL finishes resist 
water, salt spray and sunlight—provide superior tough- 
ness, impact and abrasion resistance. 


Parts can be clad uniformly in just one dip with thick- 
nesses far exceeding those generally obtained with ordi- 
nary paints or enamels. 


CORVEL finishes are applied by the WHIRLCLAD® 
Finishing Process. The heated object is dipped into a 


NATIONAL POLYMER PRODUCTS, INC. /Reading, Pa. 


A subsidiary of The Polymer Corporation 


*Polymer Corporation Trademark for finishing materials 


For more information, turn to Reader Service card, circle No. 567 


fluidized bed of CORVEL powders. The powders, which 
are in a state of “whirling suspension”, assume flow 
characteristics similar to a liquid and bond by fusion 
to the part. 


CORVEL Fusion Bond Finishes are resin powders of various 
types specially formulated for use with the WHIRLCLAD 
Finishing Process. This new production process for cladding 
metals and other materials with plastics is licensed exclusively 
in the U. §S. and Canada by Polymer Processes, Inc., an 
affiliate company. 


Write today for our new 
bulletin including 

data on all CORVEL 
Finishing Resins. 


POLYPENCO 
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THE ~~ 
Westinghouse \) 
RANGE CONTROL | 


SWITCH 


THERMOSTATIC 
BIMETAL 


Actuates Another 
Precision 

7 TYPE 120 

Pr oduct ene we AMPS ae 











A Product of 
Westinghouse 
Electric Corp., 
Electric 
Appliance 
Service Div., 
Mansfield, Ohio 


No more big “jumps” in electric range surface cooking heats. This 
Westinghouse Range Control Switch provides an infinite number of 
heats for all surface burners and is incorporated in the entire 1958 
line of ranges. As many as four are used to control the average watt- 
age delivered to each heater. This well-engineered and precision- 
manufactured product uses three thermostatic bimetal elements: the 
main operating element to open and close contacts; the differential 
element to introduce some temperature differential and thereby pre- 
vent contact fluttering; and the compensator element to give identical 
per cent inputs at all ambient temperatures. 


We at Chace accept the heavy responsibility placed upon us by 
appliance manufacturers such as Westinghouse. For it is our duty— 
and our privilege—to provide dependable thermostatic bimetal for 
the countless actuating devices in the millions of appliances which 
help to make our lives safe, comfortable and worry-free. Thus these 
marvelous products can go to the far corners of the globe—and the 
automatic features actuated by Chace Thermostatic Bimetal will 
operate year after year with efficiency and a minimum of attention. 
In more than a third of a century as exclusive manufacturers of 
bimetal, we have learned that only a truly precision product can give 
completely reliable service. 


So remember Chace when you design for protection of valuable 
equipment or for temperature actuation or indication. Dependable 
Chace Thermostatic Bimetal is available in over 30 types, in strip, 
coil or completely fabricated and assembled elements to your design. 
Write today for new 1958 booklet, “Successful Applications of Chace 
Thermostatic Bimetal”, containing many pages of design data. 


W. M. CHACE CO. 
Thevnostalic Bimeltal 
1615 BEARD AVE., DETROIT 9, MICH. 


For more information, turn to Reader Service card, circle No. 521 
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Die-cut chipboard is used for frame 
and grille-work of new filter. 


a single compact unit. The filter 
is also said to offer greater safety 
because the elimination of metal 
prevents hand and wrist cuts pre- 
viously received. 


Zinc Die Castings 
Used in New Caster 


In a complete departure from 
traditional methods of construc- 
tion, Shepherd Casters, Inc. has 
come up with an entirely new 
furniture caster design based on 
two circular zinc die castings. As 
shown in the photo on page 192. 
casting A has a cored bearing on 
one side which accommodates an 
adapter pivot (for assembly to the 
furniture) and an integrally cast 
steel axle embedded in its center. 
The steel axle fits the cored bear- 
ing hole in the hub of casting B, 
and the entire unit is assembled 
by simply inserting a locking pin 
through holes machined in casting 
A (see arrows). The pin engages 
a channel in the adapter pivot and 
a machined channel in the hub of 
casting B. 

Use of die castings minimizes 








SOURCES of most engineering mate- 
rials can be found in M/DE’s Ma- 
terials Selector reference issue, pub- 
lished last September. Properties of 
all materials are also given. 
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By making a one-piece rotor and drive shaft 
from a single VALFORGING, a manufacturer 
of pumps will be able to reduce his cost per 
pump more than 26 cents a unit. 


A Thompson VALFORGING is a hot- 
extruded steel forging whose head-to-shaft- 
diameter ratio is at least 112 ... a large head 
on a smaller shaft. Continuous grain flow at 
the neck provides higher strength at high 
stress points. Simple head features can also 
be coin-pressed into VALFORGINGS to elimi- 








For more information, turn to Reader Service card, circle No. 477 


nate several costly machining operations. 


If you now make parts of this type by 
turning down overlarge rough forgings or 
expensive bar stock, you are generating high- 
cost scrap on high-burden machines with 
high-priced machinists. A VALFORGING 
comes to you forged to shape in any grade 
of steel you require. 

Let us show you how VALFORGINGS can 
be made in sizes up to 5” in head diameter, 
12” shaft length. Write to the address below. 


a lve D VISION Thompson Products, Ine. 


DEPT. ME-658 « 1455 EAST 185th STREET « CLEVELAND 10, OHIO 
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New Molded Profile 


Courtesy Scott Aviation Corp. 


Reveals Techniques 
for Better Rubber Specs 


In the early stage of planning 
and design, it was questionable 
whether this face mask could be 
molded in rubber—in one piece 
—practically, yet economically 
. .. and here’s why. 

It calls for an ingeniously 
designed and machined mold to 
provide for facial contours, air 
inlets and outlets, undercuts, 
feathered edges, valve mounts, 
fastenings, etc.—one of the 
hardest-to-fill cavities ever en- 
countered. Also, the rubber must 
be compounded to flow freely 
inside this complicated form 
and still maintain its knitting 
qualities. How was this ac- 
complished? 

While the mask was still in 
the design stage the customer 
realized the importance of con- 
sulting a rubber specialist. From 
this conference came an exchange 


of suggestions which led to a 
practical and functional design 
that permits molding these masks 
with unusual speed and economy. 
Here’s the idea. 

While a job is still on the draw- 
ing board consult with rubber 
specialists. Suggestions can often 
be made to eliminate high tool- 
ing costs or high priced com- 
pounds. End results give you 
better rubber parts, better per- 
formance and lowest cost. Re- 
gardless of how simple or com- 
plex your rubber needs may be 
call Continental—specialists 
since 1903. 


Engineering catalog. 

In addition to custom-made parts, 
Continental offers an extensive line of 
standard grommets, bushings, bump- 
ers, rings and extruded shapes. Hun- 
dreds of these are shown in the No. 
100 Engineering Catalog. Send for a 
copy or refer to it in Sweet’s Catalog 
for Product Designers. 


tether ubivenont in ROBBER 
onptrenad yg CONTINENTAL 


CONTINENTAL RUBBER WORKS >= 


1985 LIBERTY ST. + ERIE 6 » 


PENNSYLVANIA 
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American Die Casting Institute 
Furniture caster is composed of 
two circular zine die castings. 


the number of parts and avoids 
the necessity for more elaborate 
machining. Since the caster is 
totally enclosed and permanently 
lubricated, no messy oiling of 
moving parts is necessary. The 
free rotation of casting B on the 
steel axle in casting A and the 
free swivel action of casting A on 
the adapter pivot permit complete 
mobility in any direction. 


First All-Glass Case 
for Transistor Units 


A new, close-control electric 
sealing process has made possible 
the first all-glass transistor en- 
closure manufactured in_ the 


United States. 
Complete details of the process 





Transistor base (left) is cased in 
thin-walled glass envelope (right) to 
form complete assembly. 
























Moisture-stable insulation 





International Business Machines Corporation 


A good example of what can be done with 
Durez 16694 diallyl phthalate is this plas- 
tic-and-metal commutator for an electron- 
ic card sorter. 

The commutator acts as a cam contact 
to establish the timing of impulses which 
energize a sort magnet. It incorporates a 
metallic hub, brass plate, copper ring, and 
12 terminal inserts. 

The molding material that holds these 
parts in place must: 

1. Resist arcing. 

2. Pass a 1000-volt dielectric break- 
down test in high-temperature high- 
humidity conditions. 

3. Retain high dimensional stability at 
90°C and 90% relative humidity. 

4. Possess wear characteristics that lead 
to maximum commutator and brush 
life. 

Durez 16694 meets these requirements, 
and also provides critical dimensional ac- 
curacy between the terminals and the brass 
plate. 

Its ability to do so suggests that you 
consider it for similar electrical jobs. It’s 
the only type of plastic that retains high 
insulation values over extended periods at 
relative humidities above 90%. Its arc 
resistance, as measured by ASTM D495 
(Method A or B) can be consistently re- 
produced. It does not corrode metal con- 
tact points, and is virtually free from cold 
flow and creep. 

For a data sheet detailing properties of 
Durez 16694 and of molded material, 
check the coupon. 


Jet-propelied plastic 


Streaking through the stratosphere nearly 
eight miles up, the Douglas DC-8 jetliner 
will bring new ease and convenience to 
air travel. 

Passengers on the huge jet transport will 
relax in controlled climate provided by a 
system that changes cabin air every three 
minutes. Flight officers will scan their in- 
struments by softly diffused light from a 
ceiling panel. In both instances, Hetron® 
92 polyester will be helping to set the new 


PRODUCT-DESIGN 


MEMOS FROM DUREZ 


Parts for the DC-8 
Electric motor shortcut 






pace in jet-age flight comfort. This Durez 
material, reinforced with fibrous glass, is 
specified for the DC-8’s cabin ventilation 
ducts and cockpit light-diffuser panel. 

Hetron 92 will also help to shade crew- 
man’s eyes against sun glare. The cockpit 
glare shield, above the plane’s instrument 
panel, is made from glass-reinforced Het- 
ron laminated with a core of cellular cel- 
lulose acetate. 

Douglas uses Hetron also in the ai- 
lerons and wing-tip trailing edges of DC-6 
and DC-7 series airliners, precursors of 
the DC-8. Hetron is specified because of 
its combination of strength and inherent 
fire retardance. It is permanently self- 
extinguishing without additives. 





Douglas Aircraft Company, Inc. 


There’s a whole family of Hetron resins 
to give you the properties you need in 
structural parts—for an aileron or an out- 
board boat; for radomes or railroad cars; 
housings or heater ducts; fenders or fume 
hoods. To see how these self-extinguishing 
polyesters match up to your requirements, 
check the coupon for a complete Hetron 
data file. 


Cost cutter 


Looking for a lower-cost way to make an 
electric motor or generator? A commuta- 


For more information on Durez materials mentioned above, check here: 


[] Diallyl phthalate, 16694 


(] Hetron resins—technical data file 
() High-impact phenolic, Durez 16771 


| 
| 
| 
| 
| Clip and mail to us with your name, title, company address. (When requesting 
| samples, please use business letterhead. ) 

he 














tor ring like this could be your answer. 

Notice how snugly the metal contact 
rings fit the tough plastic base. It’s almost 
impossible to pry them loose. Dirt or 
moisture can’t get underneath to cause arc- 
ing, because the rings are molded in one 
solid component—not assembled. 

You don’t have to machine these com- 
mutator rings, either. They fit standard- 
size tubing—and fit it tightly so there’s no 
vibration or motor noise. 

These rugged rings are molded of Durez 
16771, a high-impact glass-fiber-reinforced 
phenolic. This material stands heat up to 
600°F. without distortion. Its dielectric 
strength, as measured by ASTM D149 
(48 hours, 50% R.H., 23°C.) is 400 v/mil 
short time, 300 v/mil step by step. 

If you see an opportunity in these rings, 
write to the molder, Norco Plastics, Inc., 
3888 North Fratney Sft., Milwaukee 12, 
Wis. For data on the Durez compound 
with which they are made, just check the 
coupon. 


inn cen ane eee ene eal 


HOOKER 


CHEMICALS 
PLASTICS 


PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


For more information, turn to Reader Service card, circle No. 504 





1406 Walck Road, North Tonawanda, N. Y. 
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STAINLESS 
STEEL and 
SUPER 
METALS... 
workers of 
modern 





| 
| 
| 
| 
| 


Stainless steel and super metals have so many desir-| 
able characteristics — corrosion resistance, strength, 
hardness, beauty, workability — they are often termed | 

“miracle metals.” But they can perform miracles only 
if you select the right analysis for your particular 
vy eee Wallingford is more qualified than ever 
to help you do this. Now, an all-new metallurgical lab- 
oratory and a larger staff of expert technicians are at 
your service. 

In such fields as nucleonics, aviation and guided mis- 
siles, stainless steel and super metals will accomplish 
miracles only when gages can be held to the close 
tolerances demanded. Wallingford’s Sendzimir Mills, 

equipped with non-contacting, continuous gages, as- 
sure this. A feed-back system provides fully automatic 
correction of the mills to maintain strip thickness with 
required tolerances at all times. These mills make 
Wallingford one of the few companies capable of pro- 
ducing precision strip in widths up to 27” and as thin 
as .001” . . . and give Wallingford the largest foil ca- 
pacity in the country. 


Investigate Wallingford’s ability to provide stainless 
steel and super metals that will perform “miracles.” 


THE WALLINGFORD STEEL CO. 


Progress in Metals for over 36 Years 


WALLINGFORD, CONN., U.S.A. 


COLD ROLLED STRIP: Super Metals, Stainless, Alloy 
WELDED TUBES AND PIPE: Super Metals, Stainless, Alloy 
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AT WORK 


have not been revealed. However, 
Corning Glass Works says that 
although the base and envelope 
are hermetically sealed at 1832 F, 
the temperature near the semi- 
conductor (less than 1, in. away) 
is kept below 230 F. Sealing is 
accomplished in about 10 sec. 
Both the base and envelope of 
the circle enclosure are made of 
high purity, thin-walled, precision 
glass tubing. According to the 
company, the new enclosure is 
“. . the first major advance in 
glass encapsulation for electronic 
devices since the development of 
the all-glass television. tube.”’ 
Current production of the new 
transistor case is limited to the 
200-mil lead circle type for low 
power units. Other sizes are ex- 
pected to be available soon. 





_ PART-I8 


Giant phenolic duct—Shown above 
is one section of a fume duct system 
made entirely of plastics. This en- 
trance hood, 7 ft high with a 6-ft 
throat section, is fabricated com- 
pletely of acid-digested-asbestos-filled 
phenolic resin. It was produced to 
handle corrosive fumes given off 
during metal refining operations. 
According to Haveg Industries, Inc., 
this material was selected because 
of its high strength and rigidity and 
excellent resistance to corrosion. 





For more information, circle No. 472 ¥ 
































How THE SULIGOW ES WAVY werpep... 


ADD MUSCLE TO THE BRAWN 


Taree nunprep tons of molten steel handled like 
a cup of tea. That’s power with something to spare. 
But increases in production, the demand to do more 
work with small, compact equipment keeps electric 
motor design engineers on their toes. 

The Elliott Company of Jeannette, Pa. is one of 
the leading suppliers of electric motors for steel mill 
applications. Recently, Elliott engineers wanted to 
increase overload capacity, life span, and resistance 
to corrosive atmospheres. They decided to use Class 
H insulation, and asked the Silicones Man to supply 
the necessary silicones. The result? A complete line 
of Class H mill motors with an expected life ten 


Unlocking the secrets of silicones 


Rubber, Monomers, Resins, Oils and Emulsions 


The term “Union Carbide” is a registered trade-mark of UCC. 


THAT LIFTS A BUCKET OF STEEL 


times that of present types! It’s just one more exam- 
ple of how the specialized knowledge of the Silicones 
Man has helved solve an “impossible” problem. 

Find out the latest information on silicones for 
Class H insulation or any of the other silicone prod- 
ucts that solve problems of heat, cold, strength, cor- 
rosion. Call your Silicones Man, or address Dept. 
FM-6706, Silicones Division, Union Carbide Corpo- 
ration, 30 East 42nd Street, New York 17, N.Y. (In 
Canada: Bakelite Company, Division of Union Car- 
bide Canada Limited, Toronto 7, Ontario.) 


aU) Site). 
rey Noizjie)=9 SILICONES 


TRADE- MARK 

















| “*From the looks of that finger I think it’s time 
you checked with H & H about their one-call-for-all service.” 


You save time, energy and needless purchasing expense by 
using H & H one-call-for-all service. Aside from providing 
its customers with brass and copper tubing and parts for 


almost any purpose, H & H can also furnish you with fabri- 
Expect the BEST 


brass and copper 
products from enjoying the benefits of a truly versatile and dependable parts 


cated parts in aluminum and steel. So if you are not now 


and tubing source, isn’t it time you checked with H & H? 





TUBE AND MANUFACTURING co. 


252 N. Forman Avenue, Detroit 17, Michigan © Offices from Coast to Coast 


' METALFLO LOCKSEAM COIL STRIP SEAMLESS TUBING TUBULAR PARTS 


For more information, turn to Reader Service card, circle No. 494 
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PRICES 
































... AT A GLANCE 


PRICE OF LEAD IS NOW THE LOWEST IT HAS BEEr IN FIVE YEARS. The latest 
reduction, 1¢ per lb, brings the New York price to 12¢ per lb. In May, 
1957, the price was 16¢ per lb. Reasons given for the cut: mounting 
producers' stocks, decreased demand, and the announcement that... 





- « e GOVERNMENT STOCKPILING OF LEAD WILL END JUNE 30. Since mid-1954 the 
Government had been accepting about 10,000 tons of zine and 5000 tons 
of lead monthly. A decision by the Tariff Commission on requests for 
increased duties on the two metals is still pending. Inthe meantime... 








- « e NEW LEGISLATION TO RESUME GOVERNMENT PURCHASE of copper, lead, zinc 
and manganese to prop these prices was recently introduced in the 
Senate. The legislation is in the form of an amendment to the domestic 
tungsten, asbestos, fluorospar and columbium-tantalum production and | 
purchase act of 1956. Provisions of the amendment include the purchase || 
of 1) 400,000 tons of refined electrolytic copper at 50¢ per 1b; i 
2) 180,000 tons of common lead at 17¢ per 1b; 3) 280,000 tons of slab 
zinc at 14%¢ per 1b; and 4) 9,000,000 long tons of manganese. In 
addition, the bill would extend the asbestos, fluorospar and columbiun- 
tantalum purchase program through 1959. 


PRICE CUTS ON THREE INTERMEDIATE DENSITY POLYETHYLENE formulations have 
been made by Du Pont. Alathon 34, used for films and bottles, and 
Alathon 37, a general purpose molding compound, are now 37¢ per lb, 
down from 39¢. Alathon 3l, a resin used for the extrusion of sheet for 
thermoforming, is now 39¢ per lb, down from 4l¢. A new polyethylene 
formulation, Alathon 18, designed for molded plastics housewares has 
been increased from 32% to 35¢ per lb. 





PRODUCTION OF ALUMINUM DIE CASTINGS IN 1957 REACHED A NEW HIGH, according 
to the American Die Casting Institute. Total production amounted to 
| 376,500,000 lb, or 2.5% more than the previous high registered in 1956. 


HIGH DENSITY POLYETHYLENE PRODUCTION WILL INCREASE by 55 million pounds 
per year as a result of two new plants put into operation by Bakelite Co. 
At Institute, W. Va., Bakelite will produce 30 million pounds per year 
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of Ziegler=-type polyethylene, and at Seadrift, Tex., Bakelite will 
produce 25 million pounds of Phillips-type polyethylene. This makes 
Bakelite the first company to produce both types of high density 
polyethylene. 


FIRST ALUMINUM PRICE REDUCTION IN TEN YEARS was recently effected by all major 
producers: aluminum pig is now 24¢ per lb, down from 26¢. Reasons 
given for the reduction: greatly expanded productive facilities, 
declining consumer demand, users' reduction of inventories and "making 
the metal more competitive with other materials." Mill shapes, 
extrusions and some fabricated products were also reduced in price. 


PRICE CUTS ON TWO GRADES OF DUCTILE TITANIUM METAL SPONGE have been made by 
Du Pont. A-=-1l Grade is now $2.05, down from $2.25, and A=-2 Grade is now 
$1.85, down from $2.00. Price of A-2 Grade Fines remains unchanged 
at $1.65. 


CONSUMPTION OF ISOCYANATES FOR PLASTICS FOAMS WILL INCREASE to about 40-50 
million pounds per year by 1960, according to Joseph Marzak, National 
Aniline Div., Allied Chemical Corp. The 1958 figure is expected 
to reach 12 million pounds, or about twice that of 1956. Consumption 
of urethane foams should reach 28 million pounds in 1958 and as high 
as 70 million pounds by 1960, Mr. Marzak predicts. 


PLATINUM PRICES CONTINUE TO FALL despite apparently stable "market prices." 
Officially, the price is quoted at $72 per oz. ; however, New York 
dealers are selling the metal for as low as $67 per oz. In January, 
1957, platinum was selling for $103 per oz. 


THIRD DECREASE IN COPPER PRODUCTION IN ONLY FOUR MONTHS has been announced 
by Kennecott Copper Corp.—the largest U.S. producer. The latest 
reduction amounts to about about 3350 tons per month and will bring 
Kennecott's output rate down to 67% of the company's 1957 production, 
which amounted to 387,291 tons. The two previous curtailments totaled 
about 7300 tons per month. 


NICKEL PRODUCTION CONTINUES TO OUTWEIGH CONSUMPTION, according to 
International Nickel Co. of Canada. As a result, the company has cut 
production by 10%, or about 1000 tons per month. A similar cut was 
effected in April. 


ZINC PRODUCTION HAS BEEN CUT BY ABOUT 30% of capacity at New Jersey Zinc Co.'s 
smelting plants in Palmerton, Pa. and Depue, Ill. According to the 
company, the reductions were necessitated by "continued flooding of 
domestic markets with foreign zinc." 
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Prices of Materials 


Changes since last quarterly report in March are bold-faced 
























































THERMOPLASTICS 
NONMETALLICS 
= 1 titi Molding Sheet Rod Tube 
a coe cae? aie ac Material | Compounds |(.030-.250 in.) —————_————— 
Po eee ee ae Ya-% in. | Y-1% in. | Yin. | %-1% in. 
Acrylic 51-.59 49-2.15 | .90-1.15 80-.90 1-1.15 | .90-1 
RUBBER a Te | 
Cellulosic | 
: Acetate...... 36-.65 92-1.16 | .75-1 65-.75 85-1 75-85 
Material Dry Latex Butyrate..... 40-.72 1-1.28 | .95-1.20 | .85-.95 | 1.05-1.20 | .85-1.05 
Butadiene-Acrylonitrile | .49-.68 | .46-.54 ee 
Butadiene-Styrene.....| .16-.30 | .22-.32 Pee i ne 1.60-2.73 1.45-1.75 2.25-5.00 
RG rere .22-.26 — es + sacks ie | om ae 
— Spree Te Arig bias Piateentitien | 
Polysulfides...........) 47-1 | .70-.92 ee Be” 15-23 | 18-22 14-20 | 20-2250 | 16-20 
es og 7 «See 4.50-7.45 | 1430-11 13 13 13 13 
aLess than carload quantities. Nylon..........] 1.18-2.30 — 3 3 3 3 
bAverage spot price for month of Apr. Polyethylene....|  .35-.56 85-1 T5-1 65-75 | 85-1 75-85 
Polystyrene.....]  .25-.44 57-61 65-.90 55-65 | .75-.90 65-.75 
Vinyl 27-.43 62-.92 75-1 65-75 | 85-1 75-85 


GLASS FOR REINFORCED PLASTICS 





Fabric ($/yd 38 in. wide)* 














NONFERROUS METALS 


Mill base prices for large quantities; given in $/lb except where indicated 





SOI cn a bawcaeeesoscive 48 

181 Long-shaft satin weave.... 1.03 

143 Unidirectional........... 1.00 
Roving* 

OS 40 

Continuous spun strand....... 36 

Continuous chopped spun..... 38 
Milled fibers (1/32-% in.)*...... 45 
Mat 

Chopped strand (2 in.)*» 52-.72 

Surfacing ($/1000 sq ft)°. 10-19 
Continuous chopped strand 

PL Ads eens bs eearens's : 40 





aPrice includes binder or finish. 
bPrice varies with binder. 
c0.010-0.020 in. thick. 


THERMOSETTING PLASTICS 








Molding Laminating, 
Material Compounds | Casting Resins 

Alkyd.........]  .34-.53 _ 
eee — .45-.80 
Melamine.....] .42-.45 40-.41 
Phenolic... ... .21-.40 .17-.34 
Polyester... ... 42 .32-.50 
Silicone. ...... 2.75-5.40 1.55-1.74* 
eee ee — 











860% solids content. 


All prices are approximate and given 
solely for general guidance of those 
responsible for materials selection. 


























ALUMINUM 
Pig (99-99.9%) 24 
Ingot (99-99.9%). 26 
Foil (5-0.5 mil). . 55-.77 
Alloy ingot (13, 43, A132, 214).. 28 
Sheet (1100, 3003; 3-0.03 in.)*.. 43-.47 
Plate (1100, 3003, 5050, 3004, 5052)= 42-.45 
aMill finish. 
BRASS 
Cart., | Low, Red, 
Form 70% | 80% | 85% 
Sheet, Strip.......] .43 45 46 
Seamless Tubing. .| .46 48 9 
Rod (not f.c.)......] .44 45 46 
PPR oF 43 45 46 
COPPER 
lo se re ev ceavhesie's 25 
Sheet, Strip (hot rolled)............. 48 
PTT Tee 48 
ES 45 
8 re aM 
Wire 
ES Oe 30 
Square, Rectangular............... 32 
EES | ee 38 


















































LEAD 
as sins tibia 12 
MAGNESIUM 
PS, < yo at Auch choke .35-.36 
SN os das sp eedoascdeekins .36-.37 
AZ91B Ingot (die casting)............ .37 
AZ9SIC Ingot (sand casting).......... .41* 
aDelivered price. 
NICKEL 
Form = “A” | Monel 
MR iA RX 715 -- _ 
Md: dxtsina cts — 1.07 89 
Sheet, C.R.. ft 1.26 1.06 
Se — 1.24 1.08 
Seamless Tube....} — 1.57 1.29 
aDelivered price. 
TIN 
= 
RAST ak tiniene caneata nbees0 93 





aDelivered price. 







(continued on p 200) 
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For Top Quality Welding 
On Chrome-Alloy Steels 


Use CHAMPION 
CROLOY® 
ELECTRODES 


Only if it 


QUALITY 


IT’S CROLOY 


Bears the Imprint— 
Your Assurance Of 
MAXIMUM 













For top drawer welding of Chrome Moly Steels, Cham- 
pion Croloy Electrodes have excellent handling char- 
acteristics in all positions, and produce radiographically 
clean welds of unsurpassed mechanical properties. Cham- 
pion Croloy Electrodes are available in all of the popu- 
lar grades from 14% Chrome, %% Moly to 9% Chrome 
1% Moly in 3%” through %’’ diameter. Only Croloy 
Electrodes are identified with the Croloy imprint on each 
Electrode and are manufactured under U.S. patent license. 
Champion also offers a full line of Stainless Steel Electrodes in all 
analyses with either lime or AC-DC coatings. Champion is the 


leading manufacturer of the increasingly popular 16-8-2 composi- 
tion, which gives unparalleled freedom from cracking in type 347 


and 316 weldments. 


For further information on any of these electrodes, write today. 


THE CHAMPION RIVET CO. 


Cleveland 5, Ohio 
For more information, turn to Reader Service card, circle No. 551 
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East Chicago, ind. 





AND SUPPLY 




















TITANIUM 
Sponge (99.3+%)............... 1.85-2.05 
ES ee .... 6.15-6.40 
et ee be ee 8.00-10.75 
Sheet, Strip. .... vasesaerces SOL 
Ws ow ico v eae cadeele.: 7.50-8.00 

ZINC 

Prine Western re 10 
Die Casting Alloys®. . 13 
Rone i i a rr 24 
I RS a ose 21 
ME ln doh uke deken> Mason 19 
aAlloys 2, 8, 5. 

METAL POWDERS 
lil a ho 40 
ANN A Ra i anne .30-.45 
Copper (elec or red.)* .......... 40 
Molybdenum (98%). ............ 3.80-4.10 
renee oe Sle Be 1.05 
ad RE Se ot 49 
Tungsten (C-red. 98.8% ; 

ke a 3-4° 
Zirconium 

ES a A A 11.50 

Electronics Grade.............. 15 





aPrice for —100 mesh. cDelivered price. 


bFreight allowed. 


OTHER NONFERROUS METALS 





Cadmium (bars)................ 1.55 
SE ee ea 55-85 
i $35/troy oz 
Indium (99.97+%)............. $2.25/troy oz 
Manganese (99.9%). ........... 348 
EES SS Se $19-21/troy oz 
ERT Fea eee « $72-75/troy oz 
ETE Oe eee eee 89-91 ¢/troy oz 
Tantalum (sheet, rod)........... 55-60 
Lipa ear SRE Pre nae 80 
Zirconium (sheet, strip, bar)... .. 25-35 





aDelivered price. 


IRONS AND STEELS 


Mill base prices for large quantities 


SEMIFINISHED STEEL (S$/net ton) 





Mos SSS ce aes 77 
Billets, Blooms, Slabs 
Carbon, Re-Rolling............... 77.50 
eo re 96 
CEI occa ca ccsadescewss 114 
Seamless Tube Rounds.............. 117.50 
EMS a $6.15/cwt 





(continued on p 202) 
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The Perlman Heat Treating Corp., 
Westbury, Long Island, brazes air- 
craft fuel system parts for WEBA, 
Inc. One of these is a fuel filter screen. 
It consists of five parts: two stiffen- 
ers, a screen and two end fittings, all 
of 302 stainless steel. All of these 
parts are joined by EASyY-FLO silver 
brazing, using both induction and 
hand-torch heating methods. 


A novel feature is the induction heat- 
ing method used to braze the two 
stiffeners to the screen. It is sort of 
an “upside-down” method, through an 
asbestos board and carbon block, on 
which the screen rests with the EASyY- 
FLO wire preform preplaced. The 
board and block permit enough pass- 
age of heat to melt the alloy to the 
mesh and stiffeners without excess 
overflow. Because the alloy won’t wet 
the carbon block, the result is a clean, 
finished fillet. 


The larger, cage-type fitting is 
HANDY-FLUXED, as is the circular pre- 


Brazing Story in Five Parts 
... With Handy & Harman 
EASY-FLO 

























form of EASY-FLO, then assembled 
and placed in an induction coil. The 
smaller end fitting is inserted in the 
screen, preheated by induction and 
then torch-brazed, with the alloy being 
hand-fed. Alloy cost for the entire 
assembly is ten cents. 


The main point here is the adaptabil- 
ity not only of the alloy, but the braz- 
ing method. Hardly anything stands 
in the way of brazing that a little 
ingenuity can’t solve, as Perlman Heat 
Treating has demonstrated. We’ll be 
very glad to bring the full and very 
beneficial brazing story to your atten- 
tion. More and more, people with all 
kinds of metal-joining problems are 
finding that Handy & Harman silver 
alloy brazing has most of the answers. 
Answers that may benefit you. 


FIRST, BULLETIN 20 — This informative 
booklet will get you off to a good start 
on the values, techniques and econo- 
mies of low-temperature silver braz- 
ing. A copy awaits your request. 


Source of Supply and Authority on Brazing Alloys o:+:c: s» nsw 


For more information, turn to Reader Service card, circle N»>. 562 


ATLANTA, GA. 
SRIDGEPORT, CONN, 
PROVIDENCE, R. 1. 


CHICAGO, ILL. 
HANDY & HARMAN £2: 
DETROIT. MICK. 


LOS ANGELES, CALIF. 


General Offices: 82 Fulten $?., New York 38, N.Y. OAKLAND, CALIF. 


TORONTO, CANADA 


DISTRIBUTORS IM PRINCIPAL CITIES MONTREAL. CANADA 
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ae 
rom TEFLON, KEl- 


United States Gasket specializes in difficult moldings involving 
precision tolerances, intricate shapes, delicate wall sections, inserts, 
molding around metallic structures, inside and outside threaded 
parts, etc. 

They are equipped with unusual “know-how”’ gained as pioneers 
and leaders in fluorocarbon plastics fabrication, and the most 
modern specialized facilities and techniques for cold molding and 
sintering of TEFLON* T.F.E., as well as the injection molding of 
KEL-Ft and the new thermoplastic TEFLON F.E.P. 

Send us your difficult fluorocarbon molding problems for quotations. 
And call upon us, too, for your requirements of fluorocarbon and 
nylon sheets, discs, tape, rods, tubing, bars, cylinders, etc., from 
the world’s largest and most complete stocks. 


*du Pont Trademark 


For prompt service, contact one of The Garlock Packing 
+M.M.&M. Trademark 


Company’s 30 sales offices and warehouses throughout 
the U.S. and Canada, or write 


nited we Camden 1, New Jeney 

tates 

asket Pii:iier Division of 
GARLOC HK 


For more infcrmation, turn to Reader Service card, circle No. 479 
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FINISHED STEEL ($/cwt) 

















High Str 

Form Carbon | Low Alloy Alloy 
, 5.10 7.62 7.20 
Sheet, H.R..} 4.92 7.27 — 
Sheet, C.R..| 6.05 8.97 — 
Strip, H.R...| 4.92 7.32 8.10 
Strip, C.R...} 7.15 10.65 —_ 
Bar, H.R....] 5.42 7.92 6.47 
Sar, C.F..... 7.30 — 8.77 





STAINLESS STEELS (S$/Ib) 























Forging} H.R. Sheet, 
Material Billets | Bars | Plate Strip 
Austenitic 
301, 302, 
302B, 303, 
304, 305. . .} .38-.41 | .44-.48 | .46-.51 | .51-.59 
ae 47 | C56 .60 66 
| wy 56 65 10 80 
Martensitic 
410*.......) .28 | .34 35 40 
ee oe ee 36 48 
— 40 48 
420,440...] .34 Al 45 62 
- 
Ferritic 
405, 430, | 
430F*...] .30 | .34-.35 | .36-.38 | .41-.47 
Mlcsscxcul ame 38 40 56 
a ce 44 46 54 
OB........4 @@ | A 48 10 
} 
High Mn 
er a 43 45 49 
Extra Low C | 
ee 56 59 63 
C— ae oe | 81 | .85 89 
Precip Hard. | 
17-7PH. ..| .66 13 85 90 
PH 15-7 Mo| .86 93 | 1.11 1.16 














*Ingot price approx 60% of billet price. 


METAL POWDERS ($/Ib)* 





NG NY Sdijes's bin tinee vid ates ois 10-.11 
Electrolytic Iron 
Annealed (99.5%)............... 37 
Unannealed (99+%)............ 36 
Stainless Steel 
Lcd cuca stb aan sa theha 1.07 
SNL aiides tub bend dans dbier en 4% 1.26 





aPrice for —100 mesh. 


IRON ($/gross ton) 
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How (iss) Shelby Seamless Tubing 
improves the design 


of this portable drilling rig 


This is the Faminc 1500 HoLeMAs- 
TER®, an all-purpose drilling unit built 
by the George E. Failing Co. of Enid, 
Oklahoma. Truck-mounted, the rig 
will handle drill pipe and casing loads 
up to 25,000 lbs. It is rated to drill to 





1,500 feet with 234-inch drill pipe. 

Shelby* Seamless 2lloy steel tubing 
was used extensively in the 42-foot 
mast. It was chosen as the design ma- 
terial because it offers the ultimate in 
strength and rigidity in proportion to 
its size and weight. It is uniform 
throughout, dimensionally accurate, 
and possesses superior welding and 
machining properties. Furthermore, 
the symmetrical tubing improves the 
general appearance of the rig. For the 
four vertical legs, which bear the brunt 
of the weight, Shelby Seamless was 
used as follows: 


162 ft. of 2%” OD x %2” wall 
18 ft. of 1%” OD x 11 ga. wall 
66 ft. of 1%” OD x 11 ga. wall 

185 ft. of 1” OD x 11 ga. wall 


USS* Shelby Seamless Mechanical Tubing is available in a wide range 
of diameters, wall thicknesses, various shapes and steel analyses. For fur- 
ther information or immediate delivery of Shelby Tubing, call your Shelby 
Seamless Tubing Distributor. Or, write to National Tube Division, United 


States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


“Shelby Tubing is made by the world’s largest and most experienced 
producer of tubular products—NATIONAL TUBE” 


National Tube 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors « 


Division of 





















































United States Steel 


*TRADE MARK 


United States Steel Supply Division + United States Steel Export Company, New York 

















CEC Transfer Line installation shows temperature 


of outside pipe only 2°F. different from ambient. 


Pipe carries liquid O,. 
continuously...why no frost? 


This is a pipe within a pipe... 
with a vacuum in between. 
Like a Thermos bottle. 

Heat transfer from pipe to pipe is only 
3 BTU /ft./hr. 

Compare this with 186 BTU /ft./hr. for 


pipe insulated with fiberglass, foamglass, 
cork, etc.—with 290 for asbestos-insu- 


lated pipe—with 340 for pipe insulated 
with 14” frost—and with 600 and above for 
noninsulated pipe, and you see why CEC 
vacuum-jacketed transfer lines are ideal 
for moving liquid rocket and missile fuels. 

And the entire system is vacuum-tight. 
Heat transfer is very low even at the 
joints and flanges, again shown by the 
absence of frost. 











Aeon wince scoonece —— or 








sete — 











mums TYPICAL MALE BAYONET 


ome TYPICAL FEMALE BAYONET 


This special bayonet joint, developed 
by CEC, gives complete and permanent 
sealing between sections of transfer line. 
Notice the O-ring groove in the male 
bayonet and the capturing flange in the 
female side. The O-ring can never leave 
the flange. Flanges are machined to a 
63 micro-inch finish. 

A complete CEC transfer system 
includes the transfer lines, available in 


lengths up to 40 feet in various diameters 
to meet customer specifications; vacuum 
pumps; gauges; vacuum-jacketed valves; 
baffles; traps; and leak detectors. 

For complete information contact the 
nearest CEC sales office. Complete 
engineering assistance in the field is 
available. 

For preliminary details, write for 
Bulletin 4-80. 


Consolidated Electrodynamics 





Rochester Division, Rochester 3, N.Y. 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 


For more information, turn to Reader Service card, circle No. 563 
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CLAD STEELS (¢/Ib)* 











Cladding Metal 10% | 15% 20% 
Stainless 
a... 38 | 42 47 
304L..... 4] S i ® 
a 49 55 60 
. 40 | 45 49 
ASAP 42 48 53 
eee ce 33 37 
Inconel... .. 60 70 81 
eee soe 62 73 
ae ace sow. 





aPrices given for three cladding thicknesses. 


TIN PLATE (S$/base box) 





Hot Dip (1.25-1.50 Ib)........... ..10.05- 10.30 
Electrolytic (0.25-0.75 Ib)........... 8.75- 9.40 








FINISHES AND COATINGS 


ORGANIC COATINGS 








Avg 
Thk | Mils | Cost, 
Material per | Re- | ¢/sq 
Coat, |quired*|ft/dry 
mil mil» 
VARNISHES, ENAMELS 
Short Oil Phenolic 
ae 1.0 1.5 
REPT: 12 | 10 | 1.75 
100% Phenolic........} 10 | 15 | 1.75 
Straight Oil-Modified 
SR ae 15 115 | 18 


Alkyd-Amine (90-10)...) 1.5 | 15 | 1.75 
Alkyd-Phenolic (50-50).} 1.5 | 1.5 | 1.75 
Alkyd-Vinyl (50-50)....] 1.0 | 2.0 | 2.0 

Alkyd-Styrene (70-30)..) 1.2 | 1.5 | 1.75 




















SES 3b dS ankenes aoe 18 | 18 | 20 
RR EE 5-1.0}.5-1.0} 6.0 
De, 20 | 20 | 10 
Neoprene............. 5.0 | 50 | 15 
DISPERSION COATINGS 
PEE: c's 5 cknveah 10 | 15 {| 13 
8 SESS ey: 10 | 20 | 25 
Fluorocarbon.......... 10 | 1.0 | 15.0 
LACQUERS 
Nitrocellulose......... 10 | 20 | 25 
Sees 10 | 20 | 25 
GL .< swcnensaaae 10 | 20 | 2.75 
Pe 10 | 2.0 | 2.75 





aThickness over phosphate coating required 
for exterior durability on steel. For purely 
decorative coating. 1 mil will usually suffice. 
bMaterials cost only. Realistic price compar- 
ison can be made only on basis of dry applied 
coating, not on basis of cost per gallon. 











PC 








furthering 


creative technolo gy a t To men concerned with pushing back the frontiers of 
reactor technology, the many facilities for fundamental and 
applied research at KAPL hold a special interest. Among 
The KN OLLS the unique critical assemblies for experimental purposes is 
the PPA, pictured below. This Preliminary Pile Assembly 
ATOMIC POWER aan be shut down and restarted in 15 minutes in order to 
rearrange fuel elements to simulate different reactor 
LABORATORY designs. Only last year two new buildings were completed 
to house two additional experimental reactors, a 704 
computer, and to provide modern office facilities for an 
enlarged mathematical staff. 
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5 If you want the stimulation of working toward the solution of 

9 increasingly complex nuclear power plant problems in a laboratory 

; atmosphere, The Knolls Atomic Power Laboratory welcomes 

. your inquiries. Current openings are listed below. Degree required; 
advanced degree and/or related experience preferred. 

- NEW SCIENTIFIC AND ENGINEERING 

. CHEMICAL ANALYSIS, REACTOR MATERIALS & PROCESSES 


POSITIONS ARE NOW OPEN IN ADVANCED DYNAMIC FLOW CORROSION TECHNOLOGY 


0 
0 RADIOCHEMISTRY AND INSTRUMENTATION 
5 


NUCLEAR DEVELOPMENT AND DESIGN '"*=“STOR CORE STRUCTURAL FasricaTiON 


METALLURGICAL & MANUFACTURING PROCESSES DEVELOPMENT 





OF N AVAL PROPULSION SYSTEMS REACTOR MATERIALS APPLICATION 

0 U.S, CITIZENSHIP REQUIRED. 

=e Jf you can qualify, send letter giving details 
5 in confidence to: Mr. A. J. Scipione, Dept. 39-MR. 
5 

aa Knolls Alomie Power Laboradlory 

— OPERATED FOR A.E.C. BY 

ired 

rel 

= GENERAL @@ ELECTRIC 

lied 


. ScHENECTADY, New YorK 


For more information, turn to Reader Service card, circle No. 512 
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How Glidden 
can help you 
produce better 
Metal Powder 
Parts... 









Whether you are interested in improving the opera- 
tion of an existing metal powder parts department, or 
desire to establish a new parts department, Glidden 
can help you. 






Glidden not only offers the helpful assistance of its 
metal powders lab and trained metallurgists, but can 
also supply you with RESISTOX Metal Powders that 
permit faster production of precision parts with 
greatly improved finish, appearance and performance 
characteristics. And Glidden has the facilities to 
produce up to 30,000 pounds of RESISTOX Metal 
Powders in one batch—an important factor in com- 
plete uniformity of mass-produced parts. 

Why not take a careful look at the manufacturing 
method you are now using. Make certain you are not 
overlooking the economies, speedier fabrication and 
superior parts performance you can get by using 
Glidden RESISTOX Metal Powders. Write on your 
letterhead for complete details. 





THE GLIDDEN COMPANY 
Chemicals—Pigments— Metals Division 


Baltimore, Maryland ¢ Collinsville, Illinois 
Hammond, Indiana ¢« Scranton, Pennsylvania 






COPPER POWDER © LEAD POWDER © TIN POWDER 
CUBOND COPPER BRAZING PASTE © BRASS POWDER © ALLOY POWDER © CUPRIC 
OXIDE © CUPROUS OXIDE © COPPER PIGMENT © CUPROUS SULPHIDE © FILTER POWDER 


For more information, turn to Reader Service card, circle No. 486 
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Approximately 18,000 engineers, 
designers and executives visited 
over 400 exhibits at the third 
annual Design Engineering Show 
held at Chicago’s International 
Amphitheatre late in April. 

Exhibits at the show, which was 
sponsored by Clapp & Poliak, Inc., 
included an inestimable number 
of materials, finishes, parts and 
components that go into the 
making of end products. Many 


Design Show, Conference Attended by 18,000 


booths featured actual demonstra- 
tions of the use of materials in 
product design. 

The Design Engineering Con- 
ference, sponsored by the Machine 
Design Div. of the American 
Society of Mechanical Engineers 
and held in conjunction with the 
Design Show, covered the mate- 
rials, mechanical, and power and 
control aspects of design engi- 
neering. 





HOTCHA REFRACTORY CO. 
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“I can’t understand it. He says our stuff doesn’t last any time at all.” 














M:2DOYLz. 










In general, both the Show and 
Conference appeared to be ex- 
tremely successful in terms of 
number of people attending and 
information available. 


1958 ASTM Meeting 
To Be Held in Boston 


The 6lst annual meeting of the 
American Society for Testing Ma- 
terials will be held June 22-27 at 
the Hotels Statler and Sheraton- 
Plaza, Boston. According to the 
Society, this year’s meeting will 
be the largest ever held. 

A total of 42 technical sessions 
and symposiums and more than 
800 committee meetings are sched- 
uled. Among the many topics to 
be covered are: fatigue, effects of 
radiation on materials, high tem- 
perature properties of materials, 
durability of structures, crack 
propagation, and materials re- 
search. In all, more than 200 
papers will be presented. 

For further information, con- 
tact Val Laughner Associates, 755 
Boylston St., Boston 16, Mass. 


New Laboratory for 
Metal Powder Research 


A new metal powder laboratory 
that enables pilot-scale experi- 
mental work to be carried out 
under conditions identical with 
normal full-scale operations, has 
been built by F. J. Stokes Corp. 

In addition to having a com- 
plete range of standard produc- 
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cr a Kiln — Short Delivery 








tion-type equipment, the ney 
ee, OM laboratory is equipped to test 
y metallurgical properties of fin- 
ished metal powder parts. 
Primary purpose of the new 
laboratory is to perform research r 
aimed at the development of new 
processing techniques. Some spe- 
cific objectives include: the de- 
velopment of techniques for press- F 
ing mixtures of otherwise un- i 
combinable metals; testing vari- 
ous compositions of metal pow- 
ders; evaluating the applicability 
of powder metal processing to 
parts now being made by other 
| methods; and increasing produc- 
| tion rates, or reducing production 
| costs, of specific metal powder 
parts. 


High Alumina 
Ceramics According to Stokes, the new 
laboratory’s facilities will be made 
Fast delivery of 95% and 85% High Alumina, to your most available at nominal cost to out- 


critical specifications, is assured by Centralab’s new 80 foot : ‘sh t Iu 
continuous kiln. First of its design in the United States, this side firms who may wish to evalu 











| new kiln is capable of producing 21 tons of exceptional ate the application of their _ ¢- 
| quality High Alumina every month. Consistent reproduction ucts to powder metal processing 
of electrical and physical properties from batch to batch 

is guaranteed. 





Superior Electrical Properties 
at High Frequencies 


Extremely stable dielectric constant and a power factor of .00045 
at 9000 megacycles (see graphs of Bureau of Standards tests 
. below) make Centralab Body 206 (95% alumina) your logical 

choice for all types of high reliability electrical and electronic 

applications. 


-oo100 


POWER 
FACTOR _ } |09° 


DIELECTRIC 
CONSTANT 





LOSS 
FACTOR 





o ™mC 1OmMC 100 MC 1,000MC 10,000MC 





For com sexe specifications and design data write Centralab or 


consult Sweet’ s Product Design File (folio 4 a/ce). Largest metal powder press— 


Shown above is what is claimed to 
A DIVISION OF GLOBE-UNION, INC. be the world’s largest metal powder 
946F E. KEEFE AVE. « MILWAUKEE |, WIS. press. According to Amplex Div., 
In Canada: 804 Mt. Pleasant Rd. + Toronto, Ontario 7 





Chrysler Corp., it is capable of exert- 

ing a force of 6,000,000 psi and pro- 
VARIABLE RESISTORS © SWITCHES @© PACKAGED ELECTRONIC CIRCUITS ducing parts up to 30 in. in dia. 

' CERAMIC CAPACITORS e ENGINEERED CERAMICS e SEMI-CONDUCTOR PRODUCTS 








For more information, turn to Reader Service card, circle No. 415 


208 « MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 











STAINLESS COSTS LESS 
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. _ eee 00 you know that the 


square-foot cost of | 
Stainless steel sheet for curtain wall panels is usually equal 
to or lower than aluminum when compared in thicknesses of 
equal indentation resistance? For example, Type 302 stainless 
steel, 022” thick is equal to 051” aluminum and costs only 
62¢ per sq. ft., as ae to 67¢ per sq. ft. for 3003-H14 
anodized aluminum. 








WASHINGTON STEEL CORPORATION 


For additional information on 
all gauges, fill in and mail the coupon. 


6-F Woodland Avenue, Washington, Pa. 


Gentlemen: 
Please send me full information on comparative costs of stain- 
less steel vs. aluminum for curtain wall panels. 

















to Name 

« | Washington Steel Position 

rt. Corporation _ 

rr. WASHINGTON, PENNSYLVANIA City > Ea 














For more information, turn to Reader Service card, circle No. 529 
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EXCELLENT BASE 
FOR PROFITS 


This ninety-six pound casting was made for the National Cash Register Co. 
of Nodulite®, Hamilton Foundry’s ductile iron. The casting forms the base 
for the new Post-Tronic Accounting Machine. It measures 3712” by 2312” 
with sections varying from 4%” to 142”. Ductile iron was chosen for this part 
because of its ductility, dimensional stability, rigidity, and machinability. 


Sharp pencil buyers know that the ultimate cost of a casting rather than 
the purchase price is most important to the cost of the end product. Dimen- 
sional accuracy, uniform machinability, fine surface finish, low rejects and 
delivery of orders on schedule result in castings at lowest ultimate cost and 
insure your reputation for product quality. 


and the casting of parts, you will find that the skill and integrity of your 
foundry is your best insurance that specifications—and delivery schedules 
—will be met. 


GRAY IRON * ALLOYED IRON * MEEHANITE @ * DUCTILE (NODULAR) IRON © NI-RESIST + DUCTILE NI-RESIST * NI-HARD 





' The Hamilton Foundry & Machine Co., 1551 Lincoln Ave., Hamilton, Ohio * TW 5-7491 


For more information, turn to Reader Service card, circle No. 513 
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When new and unusual design problems arise in the selection of metal | 








or who wish to undertake special 
research and development on a 
contract basis. 


Two Special Courses 
Offered at M.I.T. 


“Metal Cutting” and “Casting 
of Light Metals” are the titles of 
two special summer courses to be 
offered by Massachusetts Institute 
of Technology. 

The first, Metal Cutting, is 
scheduled for June 17-27, and will 
cover such things as the structure 
and properties of metals; mechan- 
ics of cutting; plastic flow of 
metals during cutting; friction 
and wear in cutting processes 
and the role of cutting fluids; sur- 
face finish and its measurement; 
grinding of metals; and tool wear 
and tool life criteria. For further 
information, write to Prof. Milton 
C. Shaw, Metals Processing Div., 
Mechanical Engineering Dept., 
Massachusetts Institute of Tech- 
nology, Cambridge 39, Mass. 

The second course, Casting of 
Light Metals, will be held June 
17-21 and will cover: basic engi- 
neering and metallurgical factors 
affecting the quality of light metal 
casting; commercially practical 
foundry techniques; design and 
applications; and research develop- 
ments. For further information, 
write to Prof. Howard F. Taylor. 


Plastics End Products 
Compete for $1000 


The latest effort to “. . . stimu- 


‘late and encourage the imagina- 


” 


tive use of plastics materials... 
in the development and improve- 
ment of end products is being 
made by Chicago Molded Products 
Corp. in the form of the “Bachner 
Award.” 

According to the company, 
$1000 and an inscribed plaque 








‘~— = Us 


| PAYOFF BIG IN 3 WAYS 
* Buffing Time Reduced 2 
* Rejects Reduced 20% 

, * Stoning and Regrinding 

of Dies Reduced 75% 

f 

: 

l 

i 





These OTTAWA 60 DIES 








Write for BLUE SHEET 
on OTTAWA 60 


- This concise four-page 
’ folder gives all needed 
handling and shop treat- 
P ment details on Ottawa 60. 
4 Included is certified lab- 

oratory information on 
8 physical characteristics, and 
r complete data on forging, 
annealing, hardening, tem- 
pering, etc. Ask for your copy. 





ADDRESS DEPT. MM-6 

















One way to increase profits is to reduce 
finishing costs. That’s what a fabricator 
of hearing aid cases accomplished when 
he switched from regular die steel to A-L’s 
air hardening Ottawa 60 high carbon-high 
vanadium grade. 

Ottawa 60 dies produced stainless steel 
cases which were free from galling and 
scori —— nearly perfect as they came 
out of the dies. Less than half the previous 
buffing time was needed to bring them 
to the required high finish. Rejects— 
which ran about 20 percent before the 
use of Ottawa 60—were reduced almost 
to the point of elimination. Also, the new 


For nearest representative, consult Yellow Section of your telephone book. 


For complete MODERN Tooling, call 












Ottawa 60 dies required stoning and re- 
grinding only a quarter as often as the 
standard tool steel dies they replaced. 

This same manufacturer has passed 
along significant savings to other cus- 
tomers through the use of Ottawa 60. By 
practically eliminating rejects due to 
corner cracking and scoring, customers 
receive better stamped parts at lower per- 
piece cost. 

Let us show how you, too, can savé 
with A-L tool steels and, at the same time, 
furnish your customers a better product. 

Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


® 








Allegheny Ludlum 


For more information, turn to Reader Service card, circle No. 491 
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design for high energy and magnetic permanence 
with Stackpole —— ceramic magnets 


CERAMAGNET® PERMANENT MAGNETS give the designer 
truly permanent magnetic energy that’s low in cost and in a shape 
best suited to the function... 


in mechanical/holding applications as latches, seals, couplings 
in electrical/mechanical applications as magnetic drives, rotors, relays 
in electronic/polarizing applications as magnetic focussing devices, ion traps 


in other applications as arc snuffers, temperature-sensitive devices 


Stackpole Ceramagnet ceramic permanent magnets produce excep- 
tionally high coercive force. Their magnetism is permanently retained 
even in the presence of strong opposing fields, or when used without 
keepers or other short-circuit conditions. Other advantages include 
electrical resistivity approaching infinity, negligible eddy current 
losses, use of non-critical materials, ability to be molded into any 
shape or size. 

Since the design and economic advantages of 
using Ceramagnet permanent magnets vary with 
the application, you'll want to make a thorough 
evaluation of this new magnetic material. For 
facts and figures, write for Bulletin RC-11A or 
call your local Stackpole Field Service Engineer. 





STACKPOLE CARBON COMPANY, St. Marys, Pa. 


For more information, turn to Reader Service card, circle No. 447 
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will be awarded for “. . . outstand- 
ing contribution to the practical 
application of molded and formed 
plastics products.” Entries will 
be evaluated against the following 
qualifications: 

1. A manufactured item, which, 
through unique application of 
plastics, promises to have a meri- 
torious effect on the industry that 
has adopted the application and, 
to some extent, on industry as a 
whole. 

2. A practical production item 
exhibiting an imaginative blend 
of materials, production tech- 
niques and design. 

3. Originality of achievement. 

All parts must be recent pro- 
ductions items, commercially of- 
fered for sale not prior to Jan 1 
1957. The contest closes Aug 15, 
1958. For application blanks and 
further information, write to 
William T. Cruse, Secretary, Bach- 
ner Award Committee, c/o Society 
of the Plastics Industry, Inc., 250 
Park Ave., New York 17, N. Y. 


Metal Powder Group 
to Cover Entire Field 


The Metal Powder Assn. has 
been dissolved and reorganized as 
the Metal Powder Industries Fed- 
eration (MPI). The new group, 
formed during the 14th annual 
meeting of the Metal Powder 
Assn., includes four individual 
trade associations: Metal Powder 
Producers Assn., Ferrite Mfgrs. 
Assn., Metal Powder Core Assn. 
and Powder Metallurgy Equip- 
ment Mfgrs. Assn. In addition, a 





USE THE ‘SELECTOR’—You will find 
properties of most engineering mate- 
rials, plus names and addresses of 
suppliers, in M/DE’s Materials Selec- 
tor reference issue, published last 
September. 
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Viscosity (cps. ) 





Color. (Gardner) 





187-1935 


11,000—16, 000 


5 Max. 





)EPOXY RESINS, 
/IFICATIONS | 


332 334 


179 Max. 178-186 


6400 Max. 500-900 | 


1 Max. 5 Max. 


























New Dow epoxies feature ‘‘lens clear’’ liquid resin 


Dramatic evidence of the striking clarity and purity of Dow 
Epoxy Resin 332—unique member of Dow’s new line of 
liquid epoxy resins—is shown in the illustration above. The 
magnifying lens was actually cast from this new water- 
clear resin. In addition to improved clarity and uniformity, 
DER 332 has very low viscosity, longer pot life and greater 
heat resistance than conventional epoxies. 


Also available, for formulations where absolute purity is not 
so important, are Dow Liquid Epoxy Resins 331 and 334. 


Dow’s position as a basic producer of all epoxy raw ma- 
terials assures top quality control and a narrower range of 


YOU CAN DEPEND ON 


For more information, turn to Reader Service card, circle No. 408 


specifications. It will also enable Dow to introduce, in the 
near future, a complete line of solid epoxy resins and a new 
line of polyfunctional liquid epoxy resins outstanding in 
high temperature service. 


Prompt delivery of these three Dow Liquid Epoxy Resins 
can be made in drums, truck or tank car lots. For more in- 
formation contact your nearest 
Dow sales office or write THE 
DOW CHEMICAL COMPANY, Mid- 
land, Michigan, Coatings Sales 
Dept. 2259L-1. 
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from Torrington on 


1 SMALL PRECISION 
| METAL PARTS 





Here at Torrington, our ‘‘Specialties”’ 
machines are constantly at work produc- 
ing an endless variety of custom-built 
small precision metal parts. Our engineers 
help design many of these parts, at the 
same time developing the most efficient 
production methods to solve our cus- 
tomers’ problems. 


For example, one manufacturer recently 
needed perforating punches with an upset 
head (see photo above). His own facilities 
were inadequate for the job... specifi- 
cations called for close body tolerance, 
grinding, precision heading, hardening 
and annealing. The punches were to be 
made from tool steel and produced with- 
out flash to allow proper seating. Torring- 
ton engineering and production facilities 
solved his problem. 











Another—the volume production of 
timer parts with low cost a critical factor. 
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For this job, Torrington developed special 
high-speed equipment to provide auto- 
matic end turning and cross milling in a 
single operation. The result—a_ high- 
quality part produced at low unit cost. 


Whatever the part, varying degrees of 
strength, ductility, hardness, toughness, 
magnetic or nonmagnetic properties are 
required to give it the exact qualities 
needed for its particular function. In 
Torrington’s modern laboratories, highly 








experienced metallurgists and engineers 
are employed to insure that each precision 
metal part is produced by the most effi- 
‘cient process and to the highest standards 
‘required for its application. They’ll be 
glad to help you on all metallurgical 
problems. 


If you have problems involving custom- 
built small precision metal parts in large 
quantities, write direct to 


The Torrington Company, Specialties Division, 777 Field Street, Torrington, Conn. 


TORRINGTON SPECIAL METAL PARTS 


Makers of Torrington Needle Bearings 
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technology division, created for 
“technical development,” will func- 
tion through the newly-created 
American Powder Metallurgy In- 
stitute. 

According to the new Feder- 
ation, the change was made be- 
cause “. . . various groups of 
manufacturers producing a par- 
ticular type of product by powder 
metallurgy techniques needed the 
benefits of the broad scope of 
commercial and technical activi- 
ties that only a large trade asso- 
ciation could offer.’”’ Each of the 
trade groups will retain its 
autonomous position as a separate 
organization, with its own officers, 
by-laws and budget. 

Officers of MPI are: president 
—Dr. George A. Roberts, Vana- 
dium-Alloys Steel Co., and execu- 
tive secretary—Kempton H. Roll. 


Mechanical Engineers 
to Meet This Month 


The semi-annual meeting of the 
American Society of Mechanical 
Engineers will be held June 15-19 
at the Hotel Statler, Detroit. 
According to the Society, more 
than 2000 engineers are expected 
to attend. 

The technical program planned 
for the four-day meeting includes 
sessions on power, safety, design, 
fuels, rubber and plastics, heat, 
production and solar energy. 


Paint Research Group 
Set by Federation 


The Federation of Paint and 
Varnish Clubs has established a 
research organization known as 
the Paint Research Institute, Inc. 
Purpose of the Institute will be 
to 1) engage in basic research 
by establishing fellowships and 
projects at educational institu- 
tions; 2) interest and _ direct 
top-level scientists toward the 














Sandusky cylinders help the Skipjack 


CRUISE, DIVE, STEER, BREATHE and FIGHT! 


Centrifugally cast cylinders by Sandusky play vital 
roles in the U. S. Navy's newest atomic-powered 
submarine, No. 585 Skipjack, as components of 
the nuclear propulsion system, the steering and 
diving systems, the torpedo firing mechanism, and 
radar and induction mast assemblies, 

The Skipjack is the prototype of a new series 
of seven submarines all with blimp-shaped hulls 
for greater underwater speed. Her design and ma- 
terials specifications were laid down by the U. S. 
Navy and her builder, The Electric Boat Division 
of General Dynamics Corporation, who chose San- 
dusky Centrifugal Castings to do more than ten 
jobs in structural, mechanical, pneumatic, and hy- 
draulic applications. 

All of these components — centrifugally cast of 
heat and corrosion-resistant stainless steels, high- 


SANDUSKY 






For more information, turn to Reader Service card, circle No. 526 


strength carbon steels, Monels, and bronzes—pro- 
vided the Skipjack’s designers with the required me- 
chanical and physical properties at the lowest cost. 

You, too, may find a ready solution to your cylin- 
drical problems in Sandusky Centrifugal Castings. 
We invite your inquiries, 


Sandusky cylinders are cast and machined in this range: 
From 7” to 54” O.D. 
Up to 33 ft. in length (depending on diameter) 


In a variety of alloys including Stainless, Carbon, Low 
Alloy Steels. A full range of Copper-Base, Nickel-Base 
Alloys. 
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FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO 


JUNE, 1958 
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mock-up | 
projects 
desigqm 


*Product Sevctagatent by William M, Schmidt Associates. 


with Mek perforated metals 


Here is an H & K perforated metal grille utilized in a mock-up 
of a record player. This greatly helps the Industrial Designer 


Sa project his concepts as H & K perforated metal is now in its 
H & K patterns proper element for consideration of use and selection of pattern. 


are illustrated 


in reduced size By referring to the H & K General Catalog, the designer can 


select one or more patterns for his project. 





H & K perforated metals provide the Industrial Designer, and 
other men of ideas, a medium of unlimited opportunities for 
designing better and more attractive products. 

= 


gton & 


Send today 
to nearest 


H & K office THE ” 


‘ea LZarrin 





PERFORATING CO. INC. 
Chicago Office and Warehouse . New York Office and Warehouse 
5671 Fillmore Street i.. Liberty Street 





Chicago 44 Illinois New York, New York 











Here’s how you can keep up with 


ADVANCED 
MATERIALS 
TECHNOLOGY 


Today industry needs new materials and methods to solve problems of 
increasingly higher temperatures, nuclear power production and unusual 
conditions of corrosion and abrasion. “ADVANCED MATERIALS 
TECHNOLOGY” is a new publication devoted to developments in this 
important new field. It’s “top priority” reading for engineers, designers and 
research men faced with overcoming the limitations of conventional 
materials. Published quarterly by Carborundum, Niagara Falls, N. Y. 


Send today for FREE SUBSCRIPTION 
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advancement of knowledge and 
application of the sciences related 
to the technology of paint and 
allied products; 3) conduct short- 
term research aimed at develop- 
ing products that will utilize 
paint; and 4) encourage techno- 
logical education pertinent to the 
paint industry. 

Dr. J. S. Long, formerly chemi- 
cal director at Devoe & Raynolds 
Co., Inc., has been engaged as 
director of the new Institute. 


Engineers 





B. J. Fletcher has been elected vice 
president, Aluminum Co. of America. 


William T. Cole, Canton Malleable 
Iron Co., won first prize in the 1958 
Malleable Founders’ Society “Rede- 
sign and Conversion Contest.” 


W. E. Gutzwiller has been appointed 
assistant to the manager, and T. H. 
Bloodworth has been named chief 
systems engineer, Electrical Appli- 
cation Dept., Allis-Chalmers Mfg. Co. 


Edwin J. Duncan has been appointed 
metallurgical engineer, Latrobe Steel 
Co. 


Dr. Leland M. White has been named 
director of research and development, 
U. S. Rubber Co. 


Dr. Ira Kukin is now research direc- 
tor at the Belleville, N. J., plant, L. 
Sonneborn Sons, Inc. 


Edward I. Brown has been appointed 
director of engineering, Machinery 
Hydraulics Div., Vickers Inc. 


Peter C. Rossin has been appointed 
technical director, Refractomet Div., 
Universal-Cyclops Steel Corp. 


Dr. Maurice F. Hasler, Applied Re- 
search Laboratories, has received the 
fourth annual Beckman Award for 
“outstanding contribution to the field 
of chemical instrumentation.” The 
award, sponsored by Beckman In- 
struments, Inc., was presented at 
the 133rd national American Chemi- 
cal Society meeting in San Francisco. 


Frank J. Palermo has been named to 
the newly created position of direc- 
tor of manufacturing, J. I. Case Co. 


Prof. H. U. Ross, University of 
Toronto, is the recipient of the 
Journal of Metals Award given by 
the Blast Furnace, Coke Oven and 
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FOR ALL METALS AND ALL PLASTICS 
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Two ways to bond rigid ‘styrene foams 





Working with 
“flexible” foams... ? 


When it comes to “chemical fastening” flex- 
ible foams, the answers are not quite so clear- 
cut. 

In 1947, R&A developed the first practical 
rapid tack-loss, one-part, fast-grab, soft-seam 
adhesive for foam rubber and our BOND- 
MASTER R225 is still the leader in that indus- 
try. 

And our most popular adhesive for vinyl 
foams (BONDMASTER C294) does an equally 
effective and economical job on that plastic... 





Those “urethanes”, though, are used so 
many different ways (to themselves, to metal, 
wood, fabric, grit, etc.) that the ‘best’ for- 
mulation will depend not only upon the mate- 
rials you are working with but upon the bond 
characteristics you consider most important. 

We've over a dozen different formulations 
that are used to mass-production-bond ure- 
thane foams right now. One of these could 
very well be exactly what you are looking for. 

Just detail your problem and we'll speed 


samples . . . without obligation of course. 











RUBBER & ASBESTOS 


CORPORATION 


227 BELLEVILLE AVENUE 
BLOOMFIELD, NEW JERSEY 














without fear of cell attack 


@ = Low-cost, fast-grab, high strength 


no-residual-odor, rubber-resin adhesives. 


®Q 100% reactive, solvent-free epoxies. 


| take too much to 
collapse the cells of rigid 
polystyrene foams. You can 
do it with the pressure of 
your fingernail ... or with 
the solvents used in most 
conventional adhesives. 

That’s why even the sol- 
vents used in our BOND- 
MASTER®G458 Series ad- 
hesives had to be specially 
formulated. And it’s this 
“built-in” avoidance of cell 
attack that has made 
R&A’s “chemical fasten- 
ers” for foamed polysty- 
rene so widely specified. 

The low-cost G458 Series 
is offered in several viscosi- 
ties to permit efficient ap- 
plication by notched trowel, 
spreader, spatula, “push 
box”, or spray gun. 


“CUSTOM-TAILORED” DRYING TIME 


Most formulations in the series let you 
combine immediately. Others permit 
extensive time delay between applying 
the adhesive and assembling the com- 
ponents. 

Either way, they enable you to over- 
come the key problems involved in 
bonding these plastic foams to them- 
selves or to metals, wood, cement 
board, or other materials, since all fea- 
ture high strength, moisture-resist- 
ance; resistance to odor absorption and 
transmission (essential in refrigerator 
work), resistance to freezing tempera- 
tures; and long-time aging properties 
in the completed bond. 


insulation . 








New, high strength, low cost adhesives permit swift economical 
bonding of all rigid polystyrene foams to themselves, to metals, 
wood, masonry, other plastics . . . for high efficiency, lightweight 
. . for building construction, industrial equipment 
. .. Without fear of cell collapse. 





WHY SOLVENT-FREE EPOXIES? 


You wouldn’t suppose heat resistance 
mattered since the foam won’t stand 
too much, itself. However, there are 
some installations (mostly military) 
where a void-filling adhesive must re- 
sist “creep” at temperatures up to the 
foam’s softening point . .. and under 
structural loads, at that! For such ap- 
plications, most foam manufacturers’ 
literature recommend a 100%-solids 
epoxy such as BONDMASTER M664 
or M688. 

For technical data and samples of 
the rubber-resins or the epoxies tell us 
about your specific problems. 


For more information, turn to Reader Service card, circle No. 433 
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if you want a 
source for 


Stainless Steel... 


...- nominate 


cae 
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os Unbelievably deep and 


complex draws 









w» Specially designed heli-arc 
welding machines tailored 
for your product 


Experience in wide, wide range 
of products and components 





ariety 







*Craftication is our 
term for A-P-C's 
as fabrication by 

ersatility skilled craftsmen 


ALLOY PRODUCTS CORP. 


1070 PERKINS AVENUE ® 


For more information, circle No. 557 






Craftication 
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Raw Materials Committee of the 
American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers. 


George W. Seagren has been named 
director of research, Stoner-Mudge 
Co. 


James A. Glunt has been appointed 
chief metallurgist, Alan Wood Steel 
Co. 


Edward J. Diebold is now director, 
Heavy Duty Product Dept., Interna- 
tional Rectifier Corp. 


William R. Johnson has been ap- 
pointed assistant director of research 
and development, Associated Spring 
Corp. 


Jack F. Greathouse, Mack Trucks, 
Inc., has received the Pressed Metal 
Institute’s 1958 John Woodman Hig- 
gins Redesign Award. 


Dr. Eugene S. Machlin, Columbia 
University, has been appointed act- 
ing director of research, Utica 
Metals Div., Kelsey Hayes Co. 


Hiram P. Smith has been named 
manager of engineering, Farm Imple- 
ment Div., International Harvester 
Co. 


John Dersch has been promoted to 
general production manager, Coat- 
ings and Adhesives Dept., Borden 
Chemical Co. 


Dr. Vladimir Hospadaruk is now re- 
search chemist, Research Laboratory, 
International Nickel Co., Inc. 


Frank Kaman has been named chief 
air tool engineer; Peter Rebechini, 
chief electric tool engineer; and 
James A. Perham, chief product en- 
gineer, Aurora Works, Thor Power 
Tool Co. 


Kenneth R. Eppele is now laboratory 
director, Wyle Research Corp. 


Dr. Clyde E. Arntzen has been ap- 
pointed manager, Materials Engi- 
neering Dept., Westinghouse Electric 
Corp. 


Frank V. Wallack, Jr. has been 
named director of research, West- 
bury Electronics, Inc. 


John R. Scholl has been appointed 
chief engineer, Nicad Div., Gould- 
National Batteries, Inc. 


Angus MacDonald has been named 
director of engineering, Military 
Electronics Center, and Communica- 
tions and Industrial Electronics Div., 
Motorola Inc. 


Keith R. Cranker has been appointed 
director of research and develop- 
ment, Plumb Chemical Corp. 


(News of Companies on p 220) 


218 « MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 





Choose the 
material that gets 


stronger 
when the heat’s 
on! 





V divergent cone sections 





Vv rocket vanes 


SPEER 
GRAPHITE 


Speer Graphite is the ‘‘machinable 
ceramic’’ that resists thermal shock, is 
chemically inert, doesn’t warp, actually 5 
gets stronger as temperatures increase " 
up to 5432°F. That’s why it plays so 
many vital roles in rockets and missiles! 


Close tolerances are easy to machine 

and maintain in parts made of Speer 

Graphite. Excellent thermal and elec- 

trical conductivity, capability of impreg- 

nation with fluids, or of coating with 

metals and non-metals, and self-lubri- 

cating qualities add to the usefulness of 
Speer Graphite. If your parts require a 
these, ack other important high-tem- . 
perature characteristics, Speer Graphite 

is the answer. Mail the coupon for the 

whole story. 


Pe ee a ae a ae ee a oe oe ea aa 


OPER Lon 


Please send information on carbon for use in 
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For more information, circle No. 455 




























WORLD’S HOTTEST 


jet bomber flies real cool. 
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When it comes to supersonic 

flight the speed limit is set by 

: aerodynamic heat. That’s why 

$i: heat-resistant glass fabric 

| a%s honeycomb made of Trevarno 

25 glass fibre sandwiched between 

as metal skins — helps give Con- 

sata vair’s B-58 Hustler speed un- 

is matched by any other bomber. 

Se - Trevarno glass fabric honey- 

_ 2 ae comb is so successful in reduc- 
ao Ree ing internal temperature, this 
potee > ae material in the bomber’s wings 
. or Tse has been termed “one of the 
2 stale most vital achievements in re- 

: ote i cent years” by Air Force offi- 
° ates ' cials. Even though the material 
. is a major break-through for 


the B-58, more important, it 
paves the way for new missile 
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e development and for even 

a So more advanced aircraft in the 
SSS See: itt future. Write today for data on 
aaa see SE iP Phenolic, Epoxy, Silicone, 
Remtecs ec! : Mes: areteretet Polyester resin systems, or on 
Mahe’. aete” custom impregnations for spe- 
oe. “ane,” cial applications. High glass 
‘¥ acetates “races: : moulding compounds in above 
e: ate ete . sees : a ° resin systems also available. 
»’ PETE TE I os For further information con- 
a NR " tact Coast Manufacturing & 
SSE IESIC SS EIEN SEED ; Supply Company, P.O. Box71, 
GE eR Ret acae S RS , Livermore, California. Sales 

‘ Sc. «sd pay Sat a ate 5 Meee ot ea Offices: 4924 Greenville Ave- 
be ahaha! cake (ot sMatat «ADs tateta neue are”. Cage en nue, Dallas, Texas; 635 South 
Py ep Kenmore, Los Angeles, Calif. 
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- GLASS FABRICS 
COAST MANUFACTURING AND SUPPLY COMPANY. P.O. BOX 71, LIVERMORE, CALIFORNIA. PLANTS AT LIVERMORE, CALIFORNIA AND SEGUIN, TEXAS 
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Pa BEARINGS 
Fa BUSHINGS 
WEARING PARTS 


of any size, shape or section. Rough cast or machined to 


SSE: 






St, 
















ngineer® 





precisely controlled tolerances. Difficult 


oil grooving . . . smooth even around acute bends. 


Write for literature and service data sheets or send prints and 
conditions of operation for recommendations 


and quotations. 


PRODUCTS CO. 


Lor in, Ohio, U.S.A. 








Production costs too high? 


BOSSERT merat stampmcs 


offer many ways to reduce costs! 





Whether your product is in the planning stage or in 
production, you can often reduce costs by using 
metal stampings for parts or complete assemblies. 
Complex forms can usually be produced with fewer 
operations, with holes punched to exact dimensional 
accuracy, eliminating separate drilling, machining 
and assembling. 


Several parts can be combined in a single stamping, 
and you can take advantage of the weight-saving 
features of lighter metals and alloys without sacrific- 
ing strength or durability. Your present production 
costs can be reduced, too, with Bossert’s superior 
quality and dependable service. 


Design Engineering Service 
Bossert’s re-design service can help you develop 
stampings for parts and assemblies that are now 
being cast or forged or machined, usually with 
substantial savings in cost. Send us blue prints or 
samples for our recommendations. 


THe. © 


NY 


STANDARD 


ROCKWELL-STANDARD (CORPORATION 


Write for literature 


Find out how our facilities can be 
helpful to you. 


©1958 Rockwell-Standard Corporation 











STAMPING DIVISION 


1010 OSWEGO STREET 


UTICA, NEW YORK 
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Companies 





Alan Wood Steel Co. is building a 
50-ton-per-day iron powder plant at 
Ivy Rock, Pa. 


Packaging and Product Development 
Institute Inc. is the name of a new 
industrial design organization estab- 
lished in Cincinnati, Ohio. 


Switchcraft, Inc. is moving to new 
quarters at 5555 N. Elston Ave., 
Chicago. 


Robertshaw-Fulton Controls Co.’s 
Fielden Instrument Div. is now called 
the Instrument Division. 


Duramic Products, Inc. is the new 
name of Technion Design & Mfg. 
Co., Ine. 


Commonwealth Plastics Corp. has 
recently opened a Dielectric Products 
Div. for the fabrication of compo- 
nents for the electronics industry. 


Rubbermaid, Inc. is the new cor- 
porate name of Wooster Rubber Co. 


Harvey Aluminum is the new name 
of Harvey Machine Co., Inc. 


Clarke Sanding Machine Co. has pur- 
chased Modern Power Sweeper Co. 


Acoustica Associates, Inc. has opened 
a new plant at 11601 W. Jefferson 
Blvd., Culver City, Calif. 


Gulf States Tube Corp., a subsidiary 
of Michigan Seamless Tube Co., will 
expand its operations to increase 
production of seamless cold drawn 
tubing and small diameter hot fin- 
ished seamless pipe. 


Consolidated Molded Products Corp. 
has opened. a new injection molding 
plant at Greenwood Ave. and Warner 
St., Scranton, Pa. 


Auburn Plastics, Inc. has acquired 
the compression molding plant of 
Norton Laboratories, Inc. 


Trane Co, has completed a new 
76,800-sq ft plant in La Crosse, Wis. 


E. C. Smith Mfg. Co. has moved its 
operations to larger headquarters in 
Conshohocken, Pa. 


Robinson, Lewis & Rubin, Inc., 132 
Lafayette St., New York 13, is a new 
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try titanium now! 


Mounting competitive pressure makes reduced maintenance 
| costs essential. More and more companies are easing this pres- 
sure with titanium—now readily available. Only titanium 
combines unique corrosion resistance with high strength- 
weight-ratio and works equally as well in valves and pipes as 
in complex components. 

But there are even more compelling reasons for trying 


titanium now. Its strength and lightness can affect the size, 


Flectromet 


FERRO-ALLOYS AND METALS 


Ci Site). 
oF Nd =)) 2) = 


The terms “Electromet” and “Union Carbide” 
are registered trade-marks of Union Carbide Corporation. 


performance and durability of equipment. It takes continuous 
temperatures up to 800 deg. F. and flash heats up to 2,000 deg. 
F., where other metals lose strength rapidly above 250 deg. F. 

These or other characteristics of titanium could well be the 
answer to your most puzzling maintenance or production 
problem. Only by putting it to work on your process can you 
discover all the benefits that titanium can bring to you. Try 
it and see! | 

GET UP-TO-DATE ON TITANIUM 
Booklet gives cost saving service records. 


Tells where you can get titanium mill 
products and fabricated equipment now. 


ELECTRO METALLURGICAL COMPANY ME-6 
Division of Union Carbide Corporation 
30 East 42nd Street, New York 17, N.Y. 


Please send me a copy of “New Heat on Titanium.” 

EE a 
Company. 

Address 














‘MOLDED 
FIBER 
GLASS? 


It's fiberglass reinforced plastic, | 
custom molded by the affiliated 
MOLDED FIBER GLASS Companies. 





It's one of the strongest, most durable | 
materials known — a formulation | 
of glass fibers and polyester resin 
possessing many superior physical 
features and infinite design possibilities. 


When skillfully molded by the 
exclusive MOLDED FIBER GLASS 
process (using made-to-fit preforms 
and matched metal dies), it 

forms products which do the job 
better, last longer, and are often 
more economical to produce. 


The affiliated MOLDED FIBER GLASS 
Companies are pioneers in and world’s 
largest producers of mass-produced 
fiberglass reinforced plastic parts. 





If you are looking for ways to make 
a better product, at less cost — 
investigate MOLDED FIBER GLASS. 
Consultation with MOLDED FIBER GLASS | 
engineers entails no cost or obligation. 
Write for new engineering handbook. 





Beautiful, rust 
and corrosion- 
resistant 

planters 





Strong, 
lightweight 
business 
machine 
housings 





Molded Fiber Glass 
horns address 
the world 



















Moided GREATEST Naga 

PAoere 
Fiber ee. 
Glass “ a wt 
Company 


4421 Benefit Avenue, Ashtabula, Ohio 
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corporation engaged in vacuum and 
low pressure forming. 


International Steel Co. has acquired 
Lindsay Structure, Inc. 


Law Engineering Testing Co. is the 
new name of Law-Barrow-Agee 
Laboratories, Inc., Atlanta, Ga. 


Brush Beryllium Co. has purchased 
the assets of Penn Precision Prod- 
ucts, Inc. 


Unexcelled Chemical Corp. has ac- 
quired the Jasco Aluminum Products 
Corp. 


LeCount Tool Works, Inc. has moved 
to its new building at 38 Cody St., 
West Hartford, Conn. 


Air Reduction Sales Co. has acquired 
Adelson-Werts, Inc. 


CG Electronics Corp. has completed 
an expansion program which in- 
creases production facilities by five 
times. 


Bardon Corp., manufacturer of ball 
bearings, has begun construction of 
a $2 million plant in Danbury, Conn., 
which will add 215,000 sq ft to manu- 
facturing facilities. 


L. A. Young Spring & Wire Corp. 
has purchased the assets and manu- 
facturing rights of Link Radio Corp. 


Swift & Co. has expanded its solvent 
adhesive manufacturing facilities by 
adding a new manufacturing plant 
located in Hammond, Ind. 


Dow Chemical Co. is building a multi- 
million dollar plant to produce linear 
polyethylene. 


Consolidated Molded Products Corp. 
has occupied a new plant at 498 
Conklin Ave., Binghamton, N. Y. 


Reynolds Metals Co. is building a $6 
million research and office building 
in Richmond, Va. 


Instrument Specialties Co.’s newly 
expanded plant in Little Falls, N. J. 
is now in full production. 


Magnetic Instruments Co. has com- 
pleted a move of all its operations 
to a new plant at 546 Commerce St., 
Thornwood, N. Y. 


Chemetron Corp. is the new name of 
National Cylinder Gas Co. 


(News of Societies on p 224) 
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TUBING 


010" TO 1.000” O.D. 
PRECISION QUALITY 
REGULAR MILL PRICES 


Whatever the size, shape or alloy there's a 
Precision Tube to meet your requirements... 
made to precision specifications yet costs only 
regular mill prices. Round, rectangular, oval 
or square, preformed to special shapes . . 
in copper, brass, aluminum, nickel, and nickel- 
alloys, Ni-Span “C", phosphor-bronze and 
nickel silver. 

For improved quality at lower costs specify 
Precision Tubing. It is the tubing consistently 
unequalled and unsurpassed in comparative 
quality tests of accuracy, temper, straightness 
and roundness. It is yours at no extra cost. 

Whatever your product plans you can 
rely on Precision for finish, accuracy and 
quick deliveries. For information on small tub- 
ing and specifications to use in selecting tub- 
ing write for the new data book to Depart- 
ment #6, Precision Tube Company, North 
Wales, Pa. 







GET YOUR 
FREE COPY 
OF THIS 
DATA BOOK 


4 
ARECISION 


TUBE COMPANY 
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NEW FASTENERS CATALOG 








Send today for your copy of this useful reference, 
the most complete edition ever issued! 


Bethlehem has just issued “Industrial Fasteners,” 
an illustrated catalog on headed and threaded 
fasteners. Handsomely bound, this 164-page 
catalog is attractively printed in two colors; and 
it is packed with data on just about every type 
and size of fastener imaginable. List prices, 
dimensions, weights, and container quantities 
are also included. 

If you have not yet received your copy, use 
the accompanying coupon. Simply print your 
name and address, clip the coupon, and mail it 
direct to us at Bethlehem, Pa. 


SE cn; 


For more information, turn to Reader Service card, circle No. 474 





Publications Department, Room 1042 
Bethlehem Steel Company 
Bethlehem, Pa. 


Gentlemen: 

| would like to have a copy of “Industrial Fasteners,” your new 
164-page catalog (No. 436) on headed and threaded 
fastener items. 


Name Title 











Company 


Address __ 
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Striking cost reductions in bearing applications bi i | 
in many mechanical products are made possible by ; | 
the use of Bunting Sintered Powdered Metal F 

Bearings and parts. i 


Bunting engineering counsel can guide you in 
the selection of designs and alloys that will 
provide bearings of exactly the type, 


design and material that will 





fully meet both cost and 
functional requirements, whether 

the material be Cast Bronze 

or Sintered Metal. 










A competent group of Bunting Sales Engineers in the 
field and a soundly established Product Engineering 
Department put at your command, comprehensive 
data and facts based on wide experience in the 
designing and use of Cast Bronze and Sintered , 
Powdered Metal Bearings and parts. 


Write for catalogs and 
your copy of the new 
24 page Bunting 
Engineering handbook 
of Sintered Powdered 
products and their 
composition, 
manufacture and 
application. 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 





The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 
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Societies 





American Society of Heating and 
Air - Conditioning Engineers has 
elected the following officers: presi- 
dent—Elmer R. Queer, Pennsylvania 
State University; first vice president 
—Arthur J. Hess, Hess-Greiner & 
Polland; second vice president— 
Walter A. Grant, Carrier Corp.; and 
treasurer—John H. Fox, Honeywell 
Controls, Ltd. 





Society of Die Casting Engineers, 
Inc. has elected the following na- 
tional officers: president — Harry 
Cagin, Halex Die Casting Co.; vice 
president—Dean L. Rockwell, Clif- 
ford-Rockwell Co.; and _ secretary- 
treasurer — Mayer R. Tenenbaum, 
Lester-Phoenix, Inc. Directors are: 
William Van Raaphorst, American 
Mold Engineering Co.; Harris R. 
Shimel; John Lapin, Saginaw Bay 
Industries, Inc.; and Herman J. Win- 
dolph, Holland Die Casting, Inc. 


American Standards Assn. announces 
the following 1958 officers: president 
—H. Thomas Hallowell, Jr., Stand- 
ard Pressed Steel Co.; and vice pres- 
ident—John R. Townsend, Office of 
Assistant Secretary of Defense. Di- 
rectors are: J. C. Lawrence; M. J. 
Pitre, Fidelity and Casualty Co. of 
New York; Richard W. Summey, 
Bridgeport Brass Co.; and Harold 
R. Huntley, American Telephone and 
Telegraph Co. 


Industrial Heating Equipment Assn. 
announces the following officers: 
president—C. Floyd Olmstead, Lee 
Wilson Engineering Co.; vice presi- 
dent—R. L. Harper, Harper Electric 
Furnace Corp.; treasurer—Ralph E. 
Whittaker, Swindell-Dressler Corp.; 
executive vice president—Robert E. 
Fleming; and executive committee 
member—A. E. Tarr, Leeds & North- 
rup Co. 


Aluminum Assn. announces the fol- 
lowing officers: president—S. D. Den 
Uyl, Bohn Aluminum & Brass Corp.; 
chairman, board of directors—Ever- 
ett G. Fahlman, Permold Co.; direc- 
tors-at-large — Irving Lipkowitz, 
Reynolds Metals Co.; Louis Lippa, 
Apex Smelting Co.; D. A. Rhoades, 
Kaiser Aluminum & Chemical Corp.; 
vice presidents—Frederick A. Mer- 
liss, United Smelting & Aluminum 
Co.; Russel B. Caples, Anaconda 
Aluminum Co.; and Frank OR. 
Nichols, Nichols Wire & Aluminum 
Co. 

(News of Meetings on p 226) 
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Nylon replaces metal 
in automotive cam... 
eliminates 3 operations, 
cuts costs more than 50% 


Many models of Ford Motor’s Lincoln, Mercury and,,Edsel are 
equipped with latest-type Holley automatic carburetors. In inset 
photo, choke housing has been pulled away to show the molded 
nylon fast-idle cam as assembled. 


This nylon fast-idle cam made by Chicago 
Molded for Holley offers less friction, and resists 
wear better than cams of low carbon steel. 
Furthermore, injection-molding it of nylon elim- 
inates three operations — hardening, stamping, 
assembly — at production savings of more than 
fifty percent. 

Holley is able to change the cam design with- 
out obsoleting the entire mold. That's because 
Chicago Molded designed a unique multiple- 
cavity mold made with removable sections. This 
permits easy changes in the number and sizes 
of the ratchets with very little expense, when 


the basic part is redesigned. 

Designing and making molds that cut costs 
— and allow for low-cost changes — is a specialty 
of Chicago Molded’s engineering staff. Why not 
find out if they can cut your costs? Ask, too, for 
a free subscription to Plastics Progress — the 
data-packed magazine on new developments 
in plastics. Write: 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1026 North Kolmar Avenue, Chicago 51, Illinois 


For more intcriuunen, turn to Reader Service card, circle No. 466 
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CUTS TINY BUSHING 
OST 10 *2.00/M 


Die cast by GRC in zinc alloy in a single automatic operation, 
this former screw machine part for a ball point pen, now 
costs little more than $2.00 per thousand in lots of a million. 
Me he, Each bushing is uniform, clean and accurate—no cut-off 
oe marks, no burrs, no secondary trimming and no scrap loss. 
Typical of the production economies and wide design latitude 
which GRC’s exclusive patented methods have made possible 
on parts “‘no bigger than your thumbnail!” (Maximum size is 
1%” long, % oz.; no size too small). 
Simple or complex, let GRC’s unique techniques go to 
work for you... on tiny die cast and plastic molded 
parts made to order ... on their wide variety of 
_ standard parts available in stock—die cast wing and 
» round head thumb nuts and screws, 
* cap nuts, gears and pinions, molded 
“* nylon screws-you’ll be glad you did. 


: Write, wire, phone TODAY for 
gt bulletins, spec sheets and prices. 
_ Send prints or specs for quotation. 


~ GRIES REPRODUCER CORP. 


World’s Foremost Producer of Small Die Castings 
153 Beechwood Avenue, New Rochelle, N. ¥Y. NEw Rochelle 3-8600 





N® 








If you are planning the 
manufacture of stainless alloy 
assemblies, you should check 
our facilities and skills for 


BRAZING and 
PROCESSING 


Stainless Steel & Titanium 


You’ll find our up-to-the minute facilities 
and years of experience can help you in 
your stainless steel brazing and heat treat- 
ing. All three of our plants are equipped 
with pure dry hydrogen atmosphere fur- 
naces, and are manned by skilled engi- 
neers. They are also pioneers in the use 
of Nicrobraz, the stainless brazing alloys 
that have the strength and corrosion re- 
—_ sistance of stainless steel at 2000° F. 
The 72-inch dia. hydro aor atmosphere furnace being 


lowered over a loaded furnace bell. Detroit plant. WVacuum-type furnaces are used in the 

- eee Detroit plant for silver brazing complex 
titanium alloy assemblies. Our fluxless 
process provides high joint shear strength 
with no distortion, oxidation, or loss of 
ductility. Heat treating and degassing of 
em _ titanium alloy parts is also done. Con- 
Brazed stainless steel. and titanium alloy parts are tact us for more information. 


strong, undistorted, and bright and free of oxides. STAINLESS PROCESSING DIVISION 


WALL COLMONOY CORPORATION 
19345 John R Street * Detroit 3, Michigan 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa., 
CALIFORNIA: 1565 Bluff Road, Montebello, Cal. 
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Meetings 





SOCIETY OF AUTOMOTIVE ENGINEERS, 
summer meeting. Atlantic City. 
June 8-13. 


MALLEABLE FOUNDERS’ SOCIETY, an- 
nual meeting. Hot Springs, Va. June 
9-10. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, semi-annual meeting. De- 
troit. June 15-19. 


ALLOY CASTING INSTITUTE, annual 
meeting. Hot Springs, Va. June 21- 
24, 


AMERICAN SOCIETY FOR TESTING Ma- 
TERIALS, 61st annual meeting and 
apparatus exhibit. Boston. June 22- 
28. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, summer general meeting. 
Buffalo, N. Y. June 23-27. 


SOCIETY OF THE PLASTICS INDUSTRY, 
Inc., Midwest section conference. 
French Lick, Ind. June 26-27. 


SocIETY OF AUTOMOTIVE ENGINEERS, 
national West Coast meeting. Los 
Angeles. Aug 11-14. 


CONFERENCE ON ELECTRONIC STAND- 
ARDS AND MEASUREMENTS, American 
Institute of Electrical Engineers, 
Institute of Radio Engineers and 
National Bureau of Standards. 
Boulder, Colo. Aug 13-15. 


WESTERN ELECTRONIC SHOW AND 
CONVENTION, Wescon. Los Angeles. 
Aug 19-22. 


AMERICAN CHEMICAL SOCIETY, na- 
tional chemical exposition and con- 
ference. Chicago. Sept 7-12. 


SOCIETY OF AUTOMOTIVE ENGINEERS, 
national farm, construction and in- 
dustrial machinery meeting, and pro- 
duction forum and display. Mil- 
waukee, Wis. Sept 8-11. 


AMERICAN Die CASTING INSTITUTE, 
annual meeting. Chicago. Sept 10-11. 


AMERICAN INSTITUTE OF MINING, 
METALLURGICAL AND PETROLEUM EN- 
GINEERS, INC., Rocky Mountain min- 
erals conference. Salt Lake City. 
Sept 10-12. 


AMERICAN ROCKET Society, INC., fall 
meeting. Detroit. Sept 14-18. 


INSTRUMENT SOCIETY OF AMERICA, 
18th annual instrument automation 
conference and exhibit. Philadelphia. 
Sept 15-19. 


STEEL FOUNDERS’ SOCIETY OF AMER- 
IcA, 56th fall meeting. Hot Springs, 
Va. Sept 22-23. 
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Lubricating pump 


e@ Lateral movement of journal provides the power to send 
lubricating oils from reservoir to distributor in the Hennessy AR 
journal lubricator. Pumping unit of “Fairprene”, shown enlarged 
at left, continues to perform without breakdown from oil or 
flexing after more than 43,000,000 compressions. 


of Du Pont FAIRPRENE” strong 


and flexible after more than 43,000,000 compressions! 


Tested continuously for 36 months, 
the equivalent of 500,000 miles of ac- 
tual freight-car journal-box service, 
this lubricating pump of “‘Fairprene’’* 
is still in good condition! That’s why 
Hennessy Lubricator Co., Inc., plans 
to guarantee it for life. 

This is an example of the high- 
level performance you can expect 


DU PONT INDUSTRIAL COATED FABRICS 


COATING MEDIUMS 


Neoprene «+ Buna-N « Silicone « 


Acrylic « Polyamide «+ Polyethylene 


SUBSTRATES 


Fabrics 
Cotton « Nylon « “Dacron"t « 


Glass « Rayon e  TFE-fluorocarbon 
Also elastomer sheet stocks without fabric inserts and cements 


tDacron” is Du Pont’s registered trademark for its polyester fiber 


Polyacrylate 
Chiorosulfonated Polyethylene «+ TFE-fluorocarbon « Butyl 


from ‘‘Fairprene’’. In addition, 
Du Pont technical assistance can help 
you select materials resistant to gas, 
oils, solvents or corrosive chemicals, 
abrasion, and flex cracking —materi- 
als that withstand temperatures from 
—100°F. to 500°F. . . . or possess su- 
perior insulation or anti-stick prop- 
erties. Whatever your special needs, 


sheet stocks and cements. 


*** Fairprene’’ is Du Pont’s registered trademark for its coated fabrics, 


E.1I.du Pont de Nemours & Co. (Inc.), Dept. MD-86 
Fabrics Division, Wilmington 98, Delaware 


Please send me further information about coated fabrics. 


you can get the facts about Du Pont 
industrial coated fabrics. Simply fill 
out and mail the coupon. 


REG. U.S. PAT. OFF. 
BETTER THINGS FOR BETTER LIVING 
. « «THROUGH CHEMISTRY 


a - 


J 

















) 
| 
| 
; | 
Polysulfide | | 
| I am interested in using a coated fabric for 
Name Title 
Asbestos Firm | 
| Address 
| 
| City State | 
| 
L 4 
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SLUSH 
MOLDING 


REYNOSOL Slush Molding for- 
mulations are being used in an 
increasingly large variety of 
operations which include man- 
nequin heads and neck pieces, 
baby doll head and body parts, 
electrical parts, and novelties. 
Typical undercuts found on 
slush moldings present not the 
slightest problem to Reynosol, 
thanks to special releasing 
agents incorporated into the 
formulation. 





COLOR 





COST 





AGING 
PROPERTIES 








LIGHT RESISTANCE 





TYPE OF 
SURFACE 








TENSILE STRENGTH 





SCUFF RESISTANCE 


ABRAISON 
RESISTANCE 








ALKALI RESISTANCE 











ACID RESISTANCE 





OIL RESISTANCE 





HARDNESS 





% FILM FORMING 





VISCOSITY 





TEAR RESISTANCE 





FIRE HAZARD 

















Member Vinyl! Dispersion Division, SPI 





DIVISION OF STUBNITZ GREENE CORP. 
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Books 





Handbook of Aluminum. A/lumi- 
num Co. of Canada, Ltd., Montreal. 
1957. Cloth 6 by 9 in., 279 pp. Price 
$3 

The aim of the book is to describe 
aluminum and its alloys, how they 
are produced, and the principal in- 
dustrial processes for working and 
finishing them, The eight chapters, 
illustrated with charts and graphs, 
discuss: physical, mechanical and 
corrosion resistance properties; join- 
ing and finishing; aluminum wrought 
products and castings; heat treat- 
ment; and machining and forming. 


Symposium on Radiation Effects 
on Materials: Volume I. ASTM 
Special Technical Publication No. 
208, American Society for Testing 
Materials, Philadelphia, 1957. Cloth, 
6 by 9 in., 195 pp. Price $4.75 

First of a series of symposium 
publications on the effect of radia- 
tion on materials, the present volume 
is concerned with the theory of radi- 
ation; the mechanics of testing ir- 
radiated materials; radiation effects 
on welds and notches in plain carbon 
and stainless steels and nonferrous 
alloys; effect of irradiation on some 
plastics and elastomers; fast neu- 
tron effects on tensile and hardness 
properties of type 347 stainless 
steel; and effects of neutron bom- 
bardment on structural materials. 

Much of the information presented 
in the book was developed over the 
past ten or more years and kept in 
classified files until now. The book 
also contains a great deal of new 
information that has been made 
available recently. Since new infor- 
mation on the effects of radiation on 
materials will continue to flow in, 
the ASTM believes additional sym- 
posia on this subject are definitely 
indicated. 


The Metallurgy of Vanadium. 
Dr. William Rostoker. John Wiley & 
Sons, Inc., New York. 1958. Cloth, 
G6 by 9 in., 194 pp. Price $8.50 

High purity vanadium seems to 
have many potential uses as an alloy 
addition for both ferrous and non- 
ferrous metals. It is the object of 
this book to make known the various 
properties of vanadium and to excite 
further investigations into its poten- 
tial usefulness. 

The book gives a host of proper- 
ties on the metal, including thermal, 
electrical, magnetic, elastic, tensile, 
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Send 
blueprint 
or samples 
for 
estimate 






























WIRE 
FORMS 


METAL 
STAMPINGS 


We'll prove that our high 
speed production means 
lower unit costs for you! 





You'll save two ways — (1) the ini- 
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu- 
rate parts and performance. 


STRAIGHTENING AND CUTTING 
Perfect straight lengths to 12 feet. 
.0015 to .125 diameter. 
WIRE FORMS 
.0015 to .125 diameter. 


SMALL METAL STAMPINGS 

.0025 to .035 thickness. 

.062 to 3 inches wide. 
Specializing in production of parts 
for electronic, cathode ray tubes and 

transistors. 
Write for illustrated folder. 
ART WIRE AND STAMPING 
COMPANY 


13 Boyden Place, Newark, N. J. 


For more information, circle No. 362 
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How Kanigen’ coating helps eliminate rust 





from jet fuel systems 


Fuel systems engineers faced a 
major problem in corrosion when 
jet aircraft went to sea. Aircraft 
carrier systems for fueling planes 
are aqua-systems—which means 
that to prevent accumulation of 
explosive vapors in half-empty 
tanks, water replaces fuel as it is 
pumped out of the carrier storage 
tanks. Blackmer fueling units, 
made by Blackmer Pump Com- 
pany in Grand Rapids, Michigan, 
frequently are used. 

High test aviation gasoline does 
not absorb moisture. Jet fuel does. 


KANIGEN DIVISION 


This moisture, with high salt con- 
tent, reaching unprotected steel 
castings, created rust which con- 
taminated the fuel and caused 
malfunctioning. 

Blackmer pumping units, made 
from steel castings to meet high 
shock requirements, were pro- 
tected with KANIGEN® nickel- 
alloy coating. They were used and 
evaluated at sea for two years. 

The KANIGEN coating was 
found superior because (1) it gave 
better initial overall coverage, and 
(2) the KANIGEN coating did not 


chip or break away from machine 
surfaces as some other coatings do. 
If you have a corrosion problem, 
consult our engineers. You’ll find 
. it pays to plan with General 
American. 


KANIGEN' 


is a trademark which identifies chemical 
nickel coating by GENERAL AMERI- 
CAN TRANSPORTATION COR: 
PORATION and its licensees, the product 
resulting therefrom and compositions 
produced by them for use in chemical 
nickel coating. 








GENERAL AMERICAN TRANSPORTATION CORPORATION 
Chicago 90, Illinois 


For more information, turn to Reader Service card, circle No. 548 
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THE CRAYONS 
THAT TELL 


TEMPERATURES 
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IT’S THIS SIMPLE 


@ Select appropriate 
TEMPILSTIK® for the 
working temperature 
you want. 


® Mark your workpiece 
with it. 

@ The TEMPILSTIK® mark 
melts as soon as its 
temperature rating has 

been reached. 






“Accuracy . 
within 1% of 
rated melting 


point. 


Also available as 
TEMPILAQ® (liq- 
vid form) and 
TEMPIL® PELLETS 


63 different tem- bi 
perature ratings 
available 









For information and samples, 
send coupon 


pan Es nt 5 onion oases ioe atEiastia 


Tem pil” corporation 


134 West 22nd St., New York 11,N.Y. 

Send information on: 

(C] TEMPILSTIK® (C] TEMPILAQ? 
() TEMPIL® PELLETS 


| 

| 

7 

’ 
[1] Send booklet “How Temperatures | 
ore Measured" ; 
! 
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() Send sample pellets for ___°F 
temperature 
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TECHNICAL 
LITERATURE 


creep, hot tensile 


and stress-rupture. 


Of particular interest is a chapter 
on the use of vanadium as an alloy 
addition in steel, cast iron, titanium 


alloys, magnetic 
perature alloys. 


alloys and high tem- 
Other topics of in- 


terest are casting, forging, extrud- 
ing, welding, machining, electro- 


plating and ann 
and its alloys; 


ealing of vanadium 
corrosion, oxidation 


and embrittlement of vanadium; and 
metallography of vanadium and its 


alloys. 
Each chapter 


is illustrated with 


tables, graphs and photomicrographs 
and contains a list of articles per- 
taining to a particular aspect of 
vanadium. The author is associated 


with the Metals 


Research Dept. of 


the Armour Research Foundation. 


FBI Register of British Manu- 
facturers: 30th Edition. Iliffe & 


Sons Ltd. and 


Kelly’s Directories 


Ltd., London, England, 1958. Cloth, 


7% by 9% in., 1 


138 pp. Price $5.90 


Zinc Oxide Rediscovered. Pre- 


pared by Harve 
Jersey Zinc Co., 


y E. Brown. New 
New York, 1957. 


Cloth, 8% by 11 in., 100 pp. Price $3 

Although zinc oxide is used mainly 
as a white pigment in paints and as 
a filler in rubber compounds, recent 


research shows 


that it may have 


many other uses, especially in the 
electrical and electronic fields. It is 


the object of thi 


s book to point out 


the many new uses for zinc oxide by 
presenting its semiconductor, phos- 
phor, electroluminescent, thermolumi- 
nescent, candoluminescent, ferrite, 
catalytic, photoconductivity, photo- 


voltaic, photoche 


mical and chemical 


properties in both text, tables and 


graphs. 


A separate section outlines the use 
of zine oxide in brake linings, adhe- 


sives, ceramics, 


lubricants, electri- 


cal insulations, phosphate coatings, 


paints, plastics a 


Economics of 


nd textiles. 


American Indus- 


try: 3rd Edition. ££. B. Alderfer 


and H. E. Michl. 


McGraw-Hill Book 


Co., New York, 1957. Cloth, 6 by 9 
in., 710 pp. Price $7 


Although the 


subject matter of 


this book is concerned primarily with 
the economics and structure of the 


major American 


industries, a num- 


ber of chapters contain information 
on the nature and sources of raw 
materials, on competition in the alu- 


minum industry, 


and on the use of 


synthetic fibers in textiles. 
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LICK 
» RECESSION 
St Cost 
Fy PROBLEMS 


WITH 


SETKO 


“SLABBED HEAD 
with NU-CUP Point” 
Set Screws! 
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Ytasihiyy) Setko Slabbed Head 
7 NU-CUP Zn Set Screws are real 
“jy money savers. They 
cost less than com- 
parable hexagon or 
fluced socket set 
screws, yet they take 
greater tightening 
pressures...Up to 
50% more torque 
without damaging. 
Holding power can 

















be even further in- 
creased when furnished with Setko’s own 
NU-CUP, the paténted holding cup point 
that has a 42% sharper cutting angle. Cuts 
are deeper and in a full circle. 









CUT COSTS 
EVEN MORE 
with SETKO 
HOPPER FEEDING! 


Now is the time to cash in on 
Setko’s advanced method of 
hopper feeding...You get faster 
insertion rates over manual feed- 
ing — almost double... Better 
insertions, uniform driving pres- 
sure, better quality control. Less 
expensive, less labor is needed 
.. And, floor loss is eliminated. 


















SEND FOR FREE 
SELECTOR CHART 
of Self-Locking Set Screws 


Shows how and where to use 
over 1,001 combinations of par- 
ticular applications. 


Write today for full information 
and prices. Ask for catalog 21. 


U. S. Pat. No. 2,778,265 
Other Patents Pending 


crevy 
& RAtg. Co. 


149 Main Street, Bartlett, Illinois 
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HARDNESS TESTERS * WORLD'S STANDARD OF ACCURACY 





for Better 
Values 





Equipment for 
EVERY Hardness Testing Requirement 

































WILSON “ROCKWELL” HARDNESS TESTERS 
.-.-- ACCURATE AS A PRECISION BALANCE 


No matter what your hardness testing requirements are, there’s 
a WILSON “ROCKWELL” instrument to do the job. Choose from 
this complete selection of hardness testers: 

“ROCKWELL’’—for most hardness testing functions. 
Superficial—for extremely shallow indentations. 
Twintester—combines functions of ““ROCKWELL”’ and ‘“‘“ROCKWELL’’ 
Superficial testers. 

Semi-Automatic (manual feed) and Fully Automatic—for auto- 
matically classifying tested pieces as CORRECT, TOO HARD, or 
TOO sorT—at test rates up to 1000 pieces per hour. 

Special Machines—for testing large objects, obtaining internal 
readings, and other unusual applications. 


ALL WILSON “tROCKWELL” hardness testers provide 

these advantages: 

Accurate performance—precision built, with exact calibration, for 
consistently correct results. 

Long life—durable as a machine tool. 

Easy operation—even an unskilled operator can get perfect 
readings. All controls conveniently grouped. 

Easy maintenance—interchangeable mechanisms, with spindles 
mounted on oil-less bearings. 








DIAMOND “BRALE” PENETRATORS... perfect testing every time 


A perfect diamond penetrator is essential 
to accurate hardness testing. Since one 
point of hardness on the “ROCKWELL” 
scale represents only 80 millionths of an 
inch penetration—only 40 millionths on a 
Superficial tester—the slightest imper- 
fection will cause a false reading. 


Only perfect Wilson Diamond Brale 
Penetrators are sold. Each diamond is 
flawless, with no chips or cracks. It’s cut 
to an exact shape. Microscopic inspection 
of every diamond—one at a time—assures 
this perfection—and assures you of accu- 
rate hardness testing every time. 












TUKON TESTER ...for precision MICRO & MACRO testing 


The TUKON Tester measures extremely 
shallow indentations. It’s used, for in- 
stance, by manufacturers of watches, 
hairsprings, needles, and fine wire. Labor- 
atories use the TUKON for tests on indi- 
vidual crystals or particles of microscopic 
size. Producers of coatings, film, ceramics, 
and many other materials have made good 
use of the TUKON. 


Three models are available to meet your 
individual requirements. TUKON Testers 
use both the Knoop and 136° Diamond 
Pyramid Indenter. Each TUKON Tester is 
a self-contained hardness testing instru- 
ment— no accessory equipment is needed. 
Knoop edges and levers of fixed length are 
used throughout for application of exact 
load and freedom from internal friction. 





A COMPLETE LIBRARY of helpful information 


A wide variety of bulletins describes the many instruments, acces- 
sories, and services Wilson offers. Write for your choice: 

DH-325— WILSON ““ROCKWELL”’ Hardness Testers « DH-326—‘ROCKWELL’ 
Superficial Hardness Testers « TT-58—‘‘ROCKWELL’”’ Twintester « DH-327— 
Special “‘ROCKWELL’”’ Testers, including Automatic and Semi-Automatic 
models « DH-7—Tukon Applications « DH-328—TUKON Testers. 
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AMERICAN CHAIN & CABLE 


230-E Park Avenue, New York 17, N. Y. 
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HUGHES AIRCRAFT COMPANY USES 


SEL-REX BRIGHT GOLD PROCESS 


to plate guided missile components 





Magnet holds over 100 Gold 
Plated miniature missile parts. 


Critical guided missile manufacturing requires the best materials. That’s 
why BRIGHT GOLD and other SEL-REX Precious Metals Processes are 
specified for this work. 


We actually improve the metallurgical properties of precious metals elec- 
troplate. BRIGHT GOLD, for example, gives six times more protection 
with 1% the amount of Gold*, as compared with conventional 24K Gold 
plate. 





® 


*T echnical data on request. 


PRECIOUS METALS DIVISION 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 


(OFFICES: DETROIT, CHICAGO, LOS ANGELES) 


Manufacturers of Exclusive Precious Metals Processes, Metallic Power Rectifiers, Airborne 
Power Equipment, Liquid Clarification Filters, Metal Finishing Equipment and Supplies. 

















a 
CASE HISTORY 
a 


of answers to MISSILE metal-joining problems! 


On the job in many missile projects, EUTECTIC's 
Technical Representatives work side-by-side with 
engineers solving highly complex metal joining 
problems. From these cooperative ventures, 
original “EUTECTIC’ Research has developed 
new alloys specifically for design and prototype 
work in missiles, including electronics and 
instrumentation. 


These very low melting alloys combine high 

strength with higher re-melt temperatures — 

ideal for precision work on adjacent joints of 

dissimilar metals and dissimilar gages. New 
Also available FREE... 


180 PAGE WELDING DATA BOOK 
of Low Heat Input techniques and alloys. 





Plant, Research Laboratory and World Headquarters 


EUTECTIC WELDING ALLOYS CORPORATION 


40-40 172nd Street, Flushing 58, New York 


temperature-indicating EUTECTOR FLUXES for the 
“missile metals” are work, time and money- 
saving companions to new “EUTECTIC’ alloys. 


The new “EUTECTIC’ Missile Fact File is an 
indexed reference of invaluable case histories 
that would take an engineering staff years to 
acquire. It includes methods of low heat input 
to avoid distortion and weakening. 
Maintenance of critical tools and equipment. 
Send coupon for your FREE copy of this MISSILE 
FACT FILE today! 


- 


Eutectic Welding Alloys Corporation mre 
40-40 172nd Street, Flushing 58, N.Y. 


Please send me a free copy of 


C) Missile 4 File {_] 180 Pg. Welding Data Book 


Please check one or both) 
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Forging titanium THE INFLUENCE 
OF FORGING TEMPERATURE ON MkE- 
CHANICAL PROPERTIES OF AL-V TITA- 
NIUM ALLoys. L. S. Croan and F. J. 
Rizzitano, Watertown Arsenal. Feb 
57. 28 pp. Available from Office of 
Technical Services, Dept. of Com- 
merce, Wash. 25, D. C. Price 75¢ 
(PB 131118) 

Information on a high tempera- 
ture forging technique that is said 
to increase the toughness of alumi- 
num-vanadium-titanium alloys by as 
much as 50% without significant 
effect on strength. Studies show that 
forging Ti-Al-V alloys above, rather 
than below, the beta transus tem- 
perature significantly increases V- 
notch Charpy impact energy. 


Testing symbols NONDESTRUCTIVE 
TESTING SYMBOLS. 1958.16 pp. Avail- 
able from American Welding So- 
ciety, 33 W. 39th St., New York 18, 
N. Y. Price $1 (AWS A2.2) 
Describes and illustrates symbols 
used on drawings to specify non- 
destructive tests for determining the 
soundness of materials. The symbols 
signify radiographic, magnetic par- 
ticle, penetrant and ultrasonic tests. 


Grain growth in alloys ABNORMAL 
GRAIN GROWTH IN NICKEL-BASE 
HEAT RESISTANT ALLoys. R. F. 
Decker, A. I. Rush, A. G. Dano and 
J. W. Freeman, University of Michi- 
gan. Dec ’57. 70 pp. Available from 
National Advisory Committee for 
Aeronautics, 1512 H St. NW, Wash. 
25, D. C. (TN 4082) 

Tests indicate that small reduc- 
tions of essentially strain-free mate- 
rial are the basic cause of abnor- 
mal grain growth in air and vacuum 
melted Waspaloy, Inconel X-550 and 


Nimonic 80A alloys. 


Materials for radiation MATERIALS 
FOR INSTRUMENTS IN _ RADIATION 
SERVICE. 1957. 16 pp. Available from 
Instrument Society of America, 313 
6th Ave., Pittsburgh 22, Pa. Price 
75¢ (RP 25.1) 

Analyzes the difficulties encoun- 
tered in using plastics, metals, oils, 
glass and other materials in the 
presence of high energy radiation. 
Shows how to use these materials 
effectively under such extreme condi- 
tions. 
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Aluminum, Butyl, Alkyd Combined 
in Radically New Electrical Bus- 
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Selecting—June, p 105 
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—Feb, p 125 
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110 


CASTINGS 

Aluminum Alloy Castings (Manual) 
—Feb, p 125 

Careful Selection of Diffuser Mate- 
rials Improves Wind Tunnel Per- 
formance—Apr, p 150 

Die Cast Zine Rotor Lengthens Life 
of Washer-Drier Pump—Apr, p 
139 

Stainless Castings with Unusual 
Hot Strength—Mar, p 104 

Vacuum Cast Nickel] Alloy vs ‘Best’ 
Cobalt Alloy—Feb, p 116 


Vacuum Die Castings of Zinc—June, 
p 110 


CERAMICS, CERMETS, REFRACTORIES 

Alumina-Type Cermets, New—Feb, 
p 112 

New Developments in Ceramics— 
May, p 121 

Silicon Nitride Refractory—Jan, p 
115 

Therma] Insulation Materials (Man- 
ual)—Mar, p 119 


CLEANING 


Get Parts Cleaner by Ultrasonics— 
Feb, p 118 


COATINGS, FINISHES 


Carburized Case Depth, Controlling 
—Jan, p 118 

Careful Selection of Diffuser Mate- 
rials Improves Wind Tunnel Per- 
formance—Apr, p 150 


Designing for Plating, Five Rules 
to Follow in—June, p 118 

Die Cast Zine Rotor Lengthens Life 
of Washer-Drier Pump—Apr, p 
139 


Glass Coatings: A Good Way to 
Protect Metals—Mar, p 106 


High Temperatures, Protecting Met- 
als at—Apr, p 115 

Metallic Coatings for Corrosion 
Prevention (File Fact)—Feb, p 
147 

Phenolic, Epoxy and Viny] Coatings, 
Properties of (File Fact)—Apr, 
p 161 

Radiation Affects Six Organic Coat- 
ings, How—Jan, p 120 : 

Sprayed Metal Coatings: Types, 
Properties and Uses (File Fact) 
—June, p 139 

Thermal Insulation Materials (Man- 

ual)—Mar, p 119 


Water-Thinned Paints: How They 
Compare for Metal Products— 
May, p 100 


COPPER AND ITS ALLOYS 


Cored Forgings, Designing for— 
Feb, p 122 

Cupro-Nickels Offer Corrosion Re- 
sistance and Hot Strength—May, 
p 114 

Porous Bronze Tank Vent is Safer, 
Costs Less—Apr, p 137 

Porous Metal Filter Media Solve 
Tough Operating Problems—Jan, 
p 126 

Powder Metallurgy, What to Con- 
sider in Choosing—Apr, p 106 

Wire Cloth, How to Select—Mar, p 
110 


FABRICS, FIBERS 
Improved Mylar Film Makes All- 
Weather Swimming Pool Possible 
—Apr, p 158 
Thermal Insulation Materials (Man- 
ual) —Mar, p 119 


FOAMS 

Dense Urethane Foam Is Fastening 
Edge for Sandwich Panels—Apr, 
p 153 

How Polyether Foams Compare— 
Mar, p 101 

Thermal Insulation Materials (Man- 
ual) —Mar, p 119 


FORGINGS 
Designing for Cored Forgings—Feb, 
p 122 
GENERAL 
Get Parts Cleaner by Ultrasonics— 
Feb, p 118 


Guide to Materials Standards and 
Specifications, Part 1—Govern- 
ment and National Standards— 
Mar, p 96; Part 2—Irons and 
Steels—Apr, p 110; Part 3—Non- 
ferrous Metals—May, p 110; Part 
4—Plastics and Rubber—June, p 
113 


GLASS 


Glass Coatings: A Good Way to 
Protect Metals—Mar, p 106 


Tempered Glass Shaft Supports 
Wafer Switches—Apr, p 141 


Thermal Insulation Materials (Man- 
ual)—Mar, p 119 


HEAT TREATING 


Controlling Carburized Case Depth 
—Jan, p 118 


Designing with Heat Treated Steels 
(Manual)—June, p 121 
INTERMETALLIC COMPOUNDS 


New Semiconductor Materials, 
Where to Use the—Mar, p 114 


Resistance Heating Alloy, How to 
Select a—Feb, p 104 


IRONS 


Bearing Metals That Will Not 
Seize, Selecting—June, p 105 


Vol. 47, Jan-June 1958 


Powder Metallurgy, What to Con- 
sider in Choosing—Apr, p 106 


Resistance Heating Alloy, How to 
Select a—Feb, p 104 


JOINING, FASTENING 
Joining and Fastening Plastics— 
Jan, p 129 


METAL POWDER PARTS 
Porous Bronze Tank Vent Is Safer, 
Costs Less—Apr, p 137 
Resistance Heating Alloy, How to 
Select a—Feb, p 104 
What to Consider in Choosing Pow- 
der Metallurgy—Apr, p 106 


NICKEL AND ITS ALLOYS 

Porous Metal Filter Media Solve 
Tough Operating Problems—Jan, 
p 126 

Resistance Heating Alloy, How to 
Select a—Feb, p 104 

Vacuum Cast Nickel Alloy vs ‘Best’ 
Cobalt Alloy—Feb, p 116 

bak rt Cloth, How to Select—Mar, p 
11 


NONFERROUS METALS (see also ALUMINUM, 

COPPER, NICKEL, ZINC) 

Bearing Metals That Will Not 
Seize, Selecting—June, p 105 

Illium—Materials Data Sheet (File 
Fact)—Jan, p 147 

Porous Metal Filter Media Solve 
Tough Operating Problems—Jan, 
p 126 

Vacuum Cast Nickel Alloy vs ‘Best’ 
Cobalt Alloy—Feb, p 116 


NONMETALLIC MATERIALS (see also CER- 
AMICS, FABRICS, PLASTICS, RUBBER) 


New Lubricants and Hydraulic 
Fluids for High Temperatures— 
Apr, p 124 

Thermal Insulation Materials (Man- 
ual)—Mar, p 119 


PLASTICS (see also REINFORCED PLASTICS) 


Aluminum, Butyl, Alkyd Combined 
in Radically New Electrical Bus- 
way—Apr, p 134 

Effect of Temperature on Industrial 
Plastics Laminates—Feb, p 109 


Epoxy-Glass Molding Compound, 
New—May, p 106 


Improved Mylar Film Makes All- 
Weather Swimming Pool Possible 
—Apr, p 158 

Joining and Fastening Plastics 
(Manual)—Jan, p 129 


Nylon Parts Lengthen Life of Ball 
Point Pen—Jan, p 124 

Packings Increase Efficiency of 
Cooling Towers, Plastics—Apr, p 
147 

Plastics, Better Use of Stainless 
Produce Lightweight Railway Car 
—Apr, p 140 

Polyether Foams Compare, How— 
Mar, p 101 





JUNE, 1958 ¢ 253 





























Index to Feature Articles 





continued 


Polypropylene—A Promising New 
Plastic—Jan, p 110 

Prepreg, Epoxy Molding Cut Weight 
and Cost of Aircraft Structure 
Apr, p 149 

Recommended Design Tolerances 
for Plastics Moldings (File Fact), 
Part 1—Mar, p 141; Part 2— 
May, p 139 

Rocket Nozzle Uses Glass-Rein- 
forced Phenolic Molded in Place 
—Apr, p 146 

Tefion’s Cold Flow Used to Advan- 
tage in Resistor Box Trimmer— 
Apr, p 155 

Thermal Insulation Materials (Man- 
ual) —Mar, p 119 

Urethane Foam Is Fastening Edge 


for Sandwich Panels, Dense— 
Apr, p 153 








REINFORCED PLASTICS 
Disk Springs of Reinforced Plastics 
Make Vibratory Feeder Last 
Longer—Apr, p 144 
Effect of Temperature on Industrial 
Plastics Laminates—Feb, p 109 


Epoxy-Glass Molding Compound, 
New—May, p 106 


Glass-Polyester Welding Helmet Is 
Easier to Make, Easier to Wear 
—Apr, p 156 


Plastics, Better Use of Stainless 
Produce Lightweight Railway Car 
—Apr, p 140 

Prepreg, Epoxy Molding Cut Weight 
and Cost of Aircraft Structure— 
Apr, p 149 

Reinforced Plastics at 3,000 to 
25,000 F?—June, p 100 


RUBBER 


Careful Selection of Diffuser Mate- 
rials Improves Wind Tunnel Per- 
formance—Apr, p 150 

Aluminum, Butyl, Alkyd Combined 
in Radically New Electrical Bus- 
way—aApr, p 134 

Thermal Insulation Materials (Man- 
ual)—Mar, p 119 


STAINLESS STEELS 


Careful Selection of Diffuser Mate- 
riais Improves Wind Tunnel Per- 
formance—Apr, p 150 


Castings with Unusual Hot Strength, 
Stainless—Jan, p 104 


How the ‘200’ Series Compares with 
18-8 Stainless Steel—Apr, p 120 

New Stainless Steel to Beat Heat 
Barrier—May, p 104 

Paper-Thin Steel Sheet Cuts Weight 
of Aircraft—Apr, p 128 

Plastics, Better Use of Stainless 
Produce Lightweight Railway Car 
—Apr, p 140 

Porous Metal Filter Media Solve 


Tough Operating Problems—Jan, 
p 126 


Wire Cloth, How to Select—Mar, » 
110 


STEELS (see also STAINLESS) 
Controlling Carburized Case Dept 

Jan, p 118 

Designing with Heat Treated Ste: 
(Manual)—June, p 121 

Powder Metallurgy, What to Con- 
sider in Choosing—Apr, p 106 

Wire Cloth, How to Select—Mar, p 
110 





TESTING, INSPECTION 


Controlling Carburized Case Depth 
—Jan, p 118 


THERMAL INSULATION MATERIALS 


Thermal Insulation Materials (Man- 
ual)—Mar, p 119 


WIRE, WIRE FORMS 
Resistance Heating Alloy, How to 
Select a—Feb, p 104 
Wire Cloth, How to Select—Mar, p 
110 


WwooD 
Thermal] Insulation Materials (Man- 
ual)—Mar, p 119 


ZINC 


Die Cast Zine Rotor Lengthens Life 
of Washer-Drier Pump—Apr, p 
139 

Nylon Parts Lengthen Life of Ball 
Point Pen—Jan, p 124 

Vacuum Die Castings of Zinc— 
June, p 110 





Author Index 


Branson, Norman G., Get Parts Cleaner 
by Ultrasonics—Feb, p 118 


Brenner, Walter, Water-Thinned Paints: 
How They Compare for Metal 
Products—May, p 100 


Brown, Jr., E. D., New Lubricants and 
Hydraulic Fluids for High Tem- 
peratures—Apr, p 124 


Bullock, Charles —., Glass Coatings: A 
Good Way to Protect Metals—Mar, 
p 106 


Crespi, C., Polypropylene—A Promising 
New Plastic—Jan, p 110 


Doyle, H. J., New Epoxy-Glass Molding 
Compound—May, p 106 


Eisenhaver, J. J.. Vacuum Cast Nickel 
Alloys vs ‘Best’ Cobalt Alloy—Feb, 
p 116 


Everhart, John L. 
—* Alloy Castings—Feb, p 
125 


Cupro-Nickels Offer Corrosion Re- 
sistance and Hot Strength—May, 


p 114 

Designing with Heat Treated Steels 
—June, p 121 

ass hg Select Wire Cloth—Mar, p 

Vacuum Die Castings of Zinc— 
June, p 110 


254 * MATERIALS IN DESIGN 


Fabian, Robert J. 
How to Select a Resistance Heating 
Alloy—Feb, p 104 
Thermal Insulation Materials—Mar, 
p 119 


Frangos, T. F. 
New Alumina-Type Cermets—Feb, 
p 112 
Silicon Nitride Refractory—Jan, p 
115 


Gmitter, G. T. (see Sanger, M. J.) 


Goodzeit, C. L., Selecting Bearing Metals 
That Will Not Seize—June, p 105 


Hofstatter, Alfred F., Protecting Metals 
at High Temperatures—Apr, p 115 


Horrocks, Lloyd A.. How Radiation Affects 
Six Organic Coatings—Jan, p 120 


Kaidanovsky, S$. P., Guide to Materials 
Standards and Specifications 
Part 1—Government and National 
Standards—Mar, p 96 
Part 2—Irons and Steels—Apr, p 


110 

Part 3—Nonferrous Metals—May, p 
110 

Part 4—Plastics and Rubber—June, 
p 113 


Keady, M. B. (see Sands, George A.) 


Koenig, John H., New Developments in 
Ceramics—May, p 121 


Kovacs, Jules, Porous Metal Filter Media 
Solve Tough Operating Problems— 
Jan, p 126 


Maxey, E. M. (see Sanger, M. J.) 


ENGINEERING 


Formerly Materials & Methods 


Molby, G. F. (see Doyle, H. J.) 
Nelson, Forest (see Bullock, Charles €E.) 


Pfeifer, Carl J., Designing for Cored 
Forgings—Feb, p 122 


Preston, John (see Eisenhauer, J. J.) 


Riley, Malcolm W. 
Joining and Fastening Plastics— 
Jan, p 129 
teinforced Plastics at 3,000 to 
25,000 F—June, p 100 


Roll, Kempton H., What to Consider in 
Choosing Power Metallurgy—aApr, 
p 106 


Sanger, M. J., How Polyether Foams 
Compare—Mar, p 101 


Sands, George A., How the ‘200’ Series 
Compares with 18-8 Stainless Steel 
—Apr, p 120 


Shilliday, Theodore S. (see Willardson, R. K.) 


Simon, Jr., A. E., Nylon Parts Lengthen 
Life of Ball Point Pen—Jan, p 124 


Skow, Norman A., Effects of Tempera- 
ture on Industrial Plastics Lami- 
nates—Feb, p 109 


Suffredini, R. L., Controlling Carburized 
Case Depth—Jan, p 118 


Tylka, Carl, Stainless Castings with Un- 
usual Hot Strength—Mar, p 104 


Willardson, Robert K., Where to Use the 
New Semiconductor Materials—Mar, 
p 114 





to 


in 
Yr, 


es 
e] 
K.) 


an 
24 


a- 
1i- 


ed 


he 


ir, 


Lindberg Engineering Co. .. , 
-Don Cotvin & Co., INC. 
indemy Chemiesl Ge. 2. ccc cceccecss 
Lithium Corp. 
: ADVERTISING, 
Little Falls Alloys, cae aya acalaerals Plastics Metals Div., Natonal-U.S. Radia- 
Horst & CHAMPY, 


Mallory-Sharon Metals 
: y—GRISWOLD-ESHLEMAN 
Marbon Chemical Div., Borg-Warner Corp. 
H HoLtzMAN-KAIN 
McLouth Steel Corp. 


ADVERTISING 


Metallizing Engineering Co., 
SCHUYLER HOPPER 


S UTHERLAND-ABBOTTI 


ADVERTISING AGENCY 
Mobay Chemical 


Molded Fiber Glass Co 
Aqgency—CARPENTER 
Monsanto Chemical 
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by H. R. Clauser, Editor 


Getting to the Bottom of the Problem 

At the recent annual meeting of the North- 
eastern Lumber Manufacturers’ Assn. in New 
York City, the members spent one session on the 
problem of competitive materials entering some 
of wood’s traditional markets. Included in the 
discussion was metal furniture. As it turned out, 
they were as close to the problem as they could 
possibly get. The chairs they were sitting on 
were made of aluminum. 


Shark Repellent Nose Cones 

As we go to press, no information has yet 
been released about the material used in the nose 
cone successfully recovered from the Jupiter 
rocket launched last month. However, we can 
speculate. 


Knowing the temperatures attained with cur- 
rent high temperature test equipment, we can 
guess that during re-entry into the atmosphere, 
missiles may be subjected to temperatures some- 
where in the range of 12,000 to 25,000 F. As 
far as we know, there are no materials presently 
available that will withstand continuously such 
extremely high temperatures. So it becomes a 
matter of using the material that will last the 
longest. 

Surprisingly enough, according to M. W. Riley’s 
article in this month’s issue (p 100), plastics 
appear most promising because their decomposi- 
tion rate is usually slower than that of metals. 
So it is not at all unlikely that the recovered 
nose cone was made of a reinforced plastic. A 
newspaper report that the nose cone had been 
treated with a shark repellent serves to bolster 
our speculation. Why? Because a shark expert 
told us that sharks like plastics better than 
metals. 


Immaterialisms (from England) 

> The Rolls-Royce people inform us in a current 
ad that before buying a Rolls-Royce we should, 
perhaps, consider our psychological make-up. 
They suggest that “people who feel diffident about 
driving a Rolls-Royce” can buy their lower-priced 
Bentley and thus not feel quite so conspicuous. 
The only difference between the two cars is the 
radiator. The radiator for the Bentley is simpler 
to produce and thus less costly. The resulting 
saving of $300 is passed on to the customer 
which brings the car’s cost down to $13,250. 


> In England tiddlywinks is a college sport. Even 
Prince Philip, the Duke of Edinburgh, sponsors 
a team. It is known as the Goons. Several months 
ago he apologized for not being able to join his 
team in a match with Cambridge. He said 
> . unfortunately, while practicing secretly I 
pulled an important muscle in the second or 
tiddly joint of my winking finger!” 


>» “Sir John Lubbock deserves the thanks of 
everybody interested in education for his per- 
sistent efforts to secure justice for science in 
elementary schools. We venture to say that every- 
body who has given much attention to the 
question agreed with the substance of his speech 
on Monday. Of course nobody wants to dis- 
courage the study of English grammar... It 
ought not, however, to have an advantage over 
science, as it has at present . . . An inspector 
quoted by Sir John Lubbock sneers at the notion 
of teaching children about ‘cortical parenchymas 
and chlorophyle granules’... This is very cheap 
humor... A good teacher would find no difficulty 
in imparting much sound information without 
using a single hard word; and it ought to be 
remembered that the knowledge which most 
readily delights and stimulates children is know- 


ledge relating to the world around them.” 
—The Graphic, London, Apr. 8, 1882 
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News about 


B.EGoodrich Chemical : =atera: 





Some of the wide variety of rigid vinyl extrusions currently being made by 
Industrial Vinyls, Inc., Miami, Florida, for many types of applications. 
B. F. Goodrich Chemical Company supplies the Geon polyvinyl materials. 


Extrusions unlimited...in durable Geon rigid vinyl 


fF pewdengy performer in vinyl 
piping, Geon rigid vinyl com- 
pounds can be produced in a virtually 
unlimited number of other extruded 
shapes. 


These unplasticized rigid com- 
pounds offer high structural and im- 
pact strength in addition to the basic 
advantages of all Geon polyvinyl 
materials. These include such prop- 
erties as chemical inertness, re- 


, _ 
B.E Goodrich 


ee eee 


sistance to most acids, alkalis, oils, 
and solvents, durability and abrasion 
resistance. 


Geon 8700A and 8750 rigid com- 
pounds are meeting a steadily increas- 
ing number of structural and design 
requirements. Why not consider them 
in solving your particular problem. 
For booklet listing properties write 
Dept. LP-3, B.F.Goodrich Chemical 
Company, 3135 Euclid Ave., Cleve- 


land 15, Ohio. Cable address: Good- 
chemco. In Canada: Kitchener, Ont. 









<o™ . 
8. F, cooome™ - 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyvinyl! materials * HYCAR American rubber and latex 
GOOD-RITE chemicals and plasticizers *« HARMON colors 


For more information, turn to Reader Service card, circle No. 376 
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ARISTOLOY 
Controlled Quality 


GEAR STEEL 


Gears are a special steel problem. Controlled grain 
size, freedom from porosity, segregation, and non- 
metallic inclusions are essential. Chemistry is critical. 


For these reasons, gear manufacturers insist upon 
electric furnace steels. Aristoloy, produced by the elec- 
tric furnace method under stringent controls, from 
raw materials to melting, meets these requirements. 


Aristoloy billets and bars in a wide range of A.I.S.1. 
analyses are available in carburizing and through- 
hardening grades. For assistance in selecting the 
best material for your job, call or write. A Copper- 
weld Field Metallurgist will be glad to work with you. 


Nia (eke) 


_ySTEELS 





New Leaded Steel 
Catalog now avail- 
able. Write for your 
copy today. 


COPPERWELD STEEL COMPANY 


Aristoloy Steel Division 
4021 Mahoning Avenue « Warren, Ohio 


Export: Copperweld Steel International Co., 225 Broadway, New York 7, N.Y. 


For more information, turn to Reader Service card, circle No. 476 
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based on 


Notional Avidines Nocconeten” 









L 1 Never before a material like it! 


You prescribe the properties you need. Urethanes are more 
’ Foams-—Flexible to rigid. likely to give you exactly what you want... better, faster, 
Open or closed cells. easier and more economically . . . than the material you are 
Densities from one to 30 now using. Some of the amazing possibilities are shown here! 
on lbs/cu. ft. or more! 


YOU SAVE PRODUCTION COSTS, TOO! 
Urethanes start closer to your finished product, eliminate 


Cushioning—F or comfort i 
or shock absorption and x many production steps. They can be molded to required 

b —seor tena 2m Foe : \ : shapes, foamed in place to fill voids. They adhere to other 
“dead” to full of “life”! Vite yv materials or encapsulate difficult shapes. They can be used in 


strong but lightweight sandwich construction, sprayed to 
adhere even to vertical or overhead surfaces. Slab stock 






Durability — Excellent 






mechanical properties and can be sliced, die-cut, sewn, tacked or hog-ringed. 
© resistance to aging, chemi- 
cals, cleaning and mildew! INFORMATION FOR PROSPECTIVE USERS 


“es As makers of NACCONATE® Diisocyanates, basic urethane 
chemicals, we have gathered considerable application data. 

We will be glad to furnish pertinent information if you will 
’ write on your company letterhead briefly describing your 


Insulation —Thermal particular interest. 
... acoustical .. . or 


electrical. Outstand- . a 

ra ' Elastomers—They re ANC 

ma va frase! resilient as rubber | 
and wear like steel! hemical 









NATIONAL ANILINE DIVISION ALLIED CHEMICAL CORPORATION © 40 RECTOR STREET, NEW YORK 6, N.Y. 
Akron Atlante Boston Charlotte Chattanooga Chicago Greensboro Los Angeles New Orleans Philodelphia Portland, Ore. Providence San Francisco Toronto 







Fer mere information turn to Reader Service card, circle No. 497 
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"STRONG. FIRE-RESISTANT. CORROSION-RESISTANT. 
THAT'S WHY WE USE WEIRZIN IN OUR STUD SYSTEMS!" 


says G. A. Stevenson, vice president of Penn Metal Company, Inc., Parkersburg, W. Va., 
maker of PERMALOCK nailable metal stud systems. 


“Broadly speaking, our choice of Weirzin electrolytically zinc-coated steel is based on 
two factors: performance in our products and performance in our production lines. 


“With Weirzin, of course, our stud systems have the strength, rigidity and high degree 
of fire resistance inherent in steel. And because Weirzin’s zinc coating is completely 
integrated with the steel, we have the added assurance of a corrosion-free life 
for our systems. 


“In our production lines, Weirzin goes smoothly through every operation—no flaking WEIRTON STEEL 
or peeling regardless of the severity of the fabrication stresses. COMPANY 


“Briefly, we feel that Weirzin has helped us to produce a quality product that gives 
our customers solid value at low cost.” WEIRTON, WEST VIRGINIA 


a division of 


de Pani rine og Highly ne. to aye Easy te geek 
at’s Weirzin electrolytically zinc-coated steel. For more information on Weirzin | NATIONAL STEEL aly CORPORATION 
send for free booklet. Write Weirton Steel Company, Dept. E-17, Weirton, West Virginia. NATIONAL STEEL dls CORPORATION 


For more information, turn to Reader Service card, circle No. 419 
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The strongest sheet alloy sills 


rT NOW AVAILABLE i 
for use in the 1200°1800°F range wrought torm 


wrought forms 1500 


be obtained “as rolled” or polished... sizes up to 











The chart speaks for itself. No high-temperature 





sheet material in use today has the yield strength 
of René 41. And yield strength is just part of the 
story. This nickel-base, vacuum-melted alloy has 
definite superiority in tensile strength. . . oxidation 


48 x 120 in.... thicknesses down to .010 of an inch. 
For complete details, mail the coupon below. 


Pesesesaecaeaenesees sees eeeseseseseseaees 




















resistance ... stress rupture life... ductility ...and ; CANNON-MUSKEGON CORPORATION, H 
other desirable properties. . 2873 Lincoln Avenue, Muskegon, Michigan : 
In workability too, René 41 excells. It’s easily . Please send complete information on René 41. - 
formable by drawing, bending, spinning and other = _ Name and Title - 
forming methods — can be welded to itself, similar OT eines : 
or dissimilar materials. ames te : 
René 41 is readily available from Cannon-Muske- ¢ Address ' 
gon in sheet, bar stock and wire forms. Sheets may . City Zone..........State : 
| L 


**, 
ad 


Urea Met 
y VACUUM-MELTED ALLOYS \ 


FOR ImODUSTRY 


CANNON-MUSKEGON CORPORATION 


2373 Lincoln Avenue °* Muskegon, Michigan, U.S.A. 
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For more information, turn to Reader Service card, circle No. 519 
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Titanium and 
Zirconium 


Alloys 


produced by TAM in a practical range of compositions... 


High Carbon FCT 
Effective deoxidizer and cleanser for medium and high 
carbon steels. 

Medium Carbon FCT 
Deoxidizer and cleanser with less increase in carbon 
content of the steel. 


Carbortam* 
FCT Alloy containing boron for hardenability. Also 


used as deoxidizer for steel castings. 
& 25% Low Carbon Ferro Titanium 
For Alloy steel with a residual titanium content. 


40% 


Foundry Ferro Titanium 
Deoxidizer, grain refiner and graphitizer for steel. Used 
as carbide stabilizer in austentic stainless steel, as 
source of residual titanium content in other alloy steels. 
Also a constituent of weld rod coatings. 

Maganese Titanium 


Deoxidizer in high grade steel or non-ferrous alloys. 
Nickel Titaniurn 


Source of titanium for addition in nickel base alloys. 


Silico Titanium 


Titanium source in cast iron and cast steel. 


Ferro Aluminum Zirconium Alloy 


Zirconium source in special alloys. 


Titanium Carbide 
Component in sintered cutting tools, jet engine parts, 
refractory material, abrasives. 

Zirconium Cyanonitride 
Zirconium for Zirconium Tetrachloride and for process 
Metallurgical applications. 

Zirconium Aluminum 
Grain refinement in magnet alloys and as a source of 
Zirconium. 

Magnesium Zirconium Master Alloy 
Efficient alloying of zirconium with magnesium. Avail- 
able in 25% and 50% zirconium content. 


Zirconites’* 


Sand and Flour— Mold Wash — Paste Wash — Utility 


Mix for foundry molds, cores, facings and linings. 


To insure prompt service .. . please address inquiries to our N.Y.C. address 


TAM 
PRODUCTS 






TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 


Laboratory and Plant: Niagara Falls, N.Y. 


Executive Sales Office: 111 Broadway, N.Y.C. 


*Reg, T. M. 


For more information, turn to Reader Service card, circle No. 485 
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BEAT H EAT wits an AMO FROST RUZ 


EVAPORATIVE CONDENSER 


Tubed with 
eE~ WOLVERINE 


i ~ Serpentine Coils 









Proud indeed of the efficiency and service it builds into 
its air conditioning and refrigeration equipment is Acme 
Industries, Inc., of Jackson, Michigan. 


Equally proud of the recognition won by Acme since 
its founding in 1919 is Wolverine Tube. Over the years 
Wolverine has supplied Acme with mile after mile of 
gleaming, copper refrigeration tube—such as that illus- 
trated at left in the Acme Flow Mizer Evaporative 
Condenser. 


This nationally-known unit is widely used in both 
general air conditioning and refrigeration and in spe- 
cialized industrial applications such as the cooling of 
plating solutions, chemicals, oils and other fluids. 


In this unit, the tube bundle is fabricated by Wolverine 
into serpentine coils—each of considerable length. Thus, 
because of its fabrication facilities and know-how, Wolver- 
ine helps Acme obtain maximum condensing efficiency 
in a minimum of space. Also eliminated are the ship- 
ping, handling and assembly problems encountered in 
working with extremely long length tubing. 


This is but another example of how Wolverine Tube- 
manship is serving American Industry. If your Company. 
uses tubing why not follow Acme’s exam- 
ple— specify the products of Wolverine 
Tube. You’ll find the complete story in 
our new book “Wolverine Serves the 
Refrigeration Industry’’. Write for your 
copy—TODAY! 





®.REGISTERED TRADEMARK—ACME INDUSTRIES, INC. 














CALUMET @ HECLA, INC. 
CALUMET DIVISION WOLVERINE TUBE 
URANIUM DIVISION DIVISION OF 
GOODMAN LUMBER DIVISION 
MADE IN USA WOLVERINE TUBE DIVISION Ci CALUMET & HECLA, INC. 
TO THE STANDARDS Conoda: P 

as 17258 Southfield Road 

CALUMET & HECLA OF CANADA LIMITED 
WOLVERINE TUBE DIVISION Allen Park, Michigan 

CANADA VULCANIZER & EQUIPMENT CO. LTD. 


UNIFIN TUBE DIVISION Manufacturers of Quality-Controlied Tubing and Extiuded Aluminum Shapes 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT. 13, E. 40TH ST. NEW YORK 16, N.Y 
For more information, turn to Reader Service card, circle No. 560 
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NEW 











housings... 


For stamped, light-metal luggage; 
instrument cases; office-machine 


Pleasant-to-touch, glare-reducing 
dashboard finished with a vinyl dispersion 
that creates its own patterns. 








WAY TO UPGRADE YOUR PRODUCTS: VINYL COATINGS 


For “leather-like” 
coverings for metal 
desk, file cabinets, 
and office 
appointments... 


| 
L 


Thin, leathery, “textured” finishes for metal 


Something new in metal finishing: 
leather-like, warm-to-the-touch fin- 
ishes that heat-cure to a textured fin- 
ish. It’s actually ‘‘texture in paint!” 
The base material: abrasion-resist- 
ant vinyl (of hard-wearing floor-tile 
fame) formulated as a dispersion for 
spray or dip coating. A single coat 
provides the complete finish. You can 
specify any shade or tone of color. 


Short heat-cure at moderate tem- 
peratures adheres the vinyl perma- 


nently to the metal. These vinyl- 
dispersion finishes are so flexible, 
adhere so tenaciously, that pre- 
finished sheet metal can be stamped 
to shape without need for final 
finishing. 

Write for sources of vinyl in liquid 
form for coating metal, glass, or 
wood. Get a head start on investi- 
gating the profitable ways to use 
these new, textured, leathery fin- 
ishes. Write today! 


Organic Chemicals Division 
MONSANTO CHEMICAL COMPANY 
Dept. SP-2, St. Louis 1, Missouri 


For more information, turn to Reader Service card, circle No. 463 
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Monsanto manufactures a wide 
variety of plasticizers and Opalon® 
resins for formulators of these 
high-quality vinyl dispersions. 


Monsanto 


® 
Where Creative Chemistry Works Wonders for You 



































Now 
An all-around pressure-tight seal for 
hinged-cover transit cases with 


LINK-LOCK and HINGE-LOCK 











apie 


@ LINK-LOCK 
O HINGE-LOCK 


Two HINGE-LOCK and two LINK-LOCK Fasteners provide all-around sealing pressure | 
on this container manufactured for the U.S. Navy by the Bonded Structures Division, | 
Swedlow Plastics Company. | 


The new Simmons HINGE-LOCK, used in combination with LINK-LOCK, 
provides an even, pressure-tight seal on equipment containers and transit 
cases with hinged covers. A half-turn applies pressure to both types of fas- 
teners. When pressure is released HINGE-LOCK becomes a free-operating 
hinge, and LINK-LOCK disengages to permit opening. 

No. 3 LINK-LOCK 6 836 P P g 


Frnch 
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Originally developed by Simmons Fastener Corp. for the Engineering 


e 
® Department of Swedlow Plastics Company, Bonded Structures Division, 
8 HINGE-LOCK is similar in principle and appearance to LINK-LOCK. Both 
are available in light and medium duty sizes as matched hardware. LINK- 
LOCK is also available in a higher-capacity, heavy-duty size. 
SEND TODAY for complete data, including dimensions, capacities. Engineer- 
| ee essing service is available...Outline your requirements. Samples on request. 
No. 3 HINGE-LOCK 
See our 8 page catalog in Sweet’s 1958 Product Design File 
8) AA MONS FASTENER CORPORATION 1759 North Broadway, Albany 1, New York 
® 
fou 


QUICK-LOCK + SPRING-LOCK + LINK-LOCK + HINGE-LOCK + ROTO-LOCK + DUAL-LOCK 


For more information, turn to Reader Service card, circle No. 387 
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ELECTRONIC and ULTRASONICIr 
quality control of MUELLERI p 
rod, tube, fabricated parts and], 


Every practical electro-mechanical testing device available to industry today is used by the Mueller Brass Co. to main. 
tain Positive Quality Control during each manufacturing operation. From the first stages of alloying, spectroscopic 
analysis is used to maintain exact alloy composition so that they are precisely as specified. Ultrasonic test equipment 
is utilized in the non-destructive testing of extruded brass and bronze rod, copper tube, forgings and fabricated parts, 
In machining and finishing operations, statistical 
quality control is employed to eliminate the 
effect of possible human error. These quality 
controls are all designed for one purpose... 
to give you complete “product protection.” 














Copper base alloy rod is examined by a trained 
operator with the aid of an ultrasonic reflectoscope. 
Through electronic circuitry, ultrasonic echoes are 
translated on a cathode ray tube. Any internal flaws 
are readily apparent. Both rod and tube are tested 
by this method, which is just one of many Positive 
Quality Control checks used by the Mueller Brass Co. 










Through ultrasonics, the immerscope 
(Left) locates internal defects, and has 
exceptional versatility for examining 
intricately shaped parts, such as the 
forging being checked in this photo. 
When testing, a transducer, located ot 
the bottom end of the search tube, is 
electronically actuated to produce from 
2.2 to 25 million cycles per second. Ultro- 
sonic echoes are reflected back to the 
transducer from the material, indicating 
any defects that may be present. Limit 
may be pre-established and the sound 
findings are visually recorded on the 
cathode tube. This is another instanct 
of Positive Quality Control in action. 
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CITESTING helps insure positive 
RIBRASS CO. forgings, “@e > 
di assemblies... =IE 

















The direct reading spectrometer (Left) makes it possible 
to accurately analyze an alloy for chemical composition 


Nain. 

copie within 90 seconds while the metal is in the molten stage. 
A sample specimen is poured, cooled and sent to the lab- 

mon oratory, where it is placed in the spectrometer. Through 

arts, 


the diffraction gratings in the machine, the “spectrum” 
analysis of the alloy records its exact chemical com- 
position. With this equipment, alloy specifications are 
matched exactly, thus insuring a better finished product 
through Positive Quality Control. 












THIS MIDGET 4-WAY SOLENOID VALVE (Right) is one of a 
complete line designed and manufactured by the Automatic 
Switch Co. (ASCO) of Florham Park, New Jersey. Valves of this 
type are used for controlling small double acting cylinders which 
operate valves, dampers and many types of automatically con- 
trolled equipment. One of the most important components in 
these valves is the non-porous brass body forged by the Mueller 
Brass Co. who also perform all the major machining operations 
so that the body is ready for use upon delivery. The forged brass 
body insures freedom from porosity and reduces possibility of 
corrosion. The Mueller Brass Co. Positive Quality Control pro- 
gram insures ASCO complete “product protection”. . . and 
eliminates chance of “in-service” failures. 


THIS LARGE 18” FORGED GEAR, along with two others of the same type, is 
used in a steam turbine installed in a power generation facility of the Wisconsin 
Electric Power Company, at Port Washington, Wisconsin. The gear was forged 
in open dies by the Mueller Brass Co. from tough, long-wearing 603 alloy. The 
gear operates at 25-30 RPM and is turned by the turbine, which has a capacity 
of 80,000 kilowatts. Strength and dependability are of utmost importance 
in applications like this, and in such cases Positive Quality Control insures 
peak performance. 
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Write for your engineering kit no. 7. It 
contains complete laboratory and engi- 
neering data plus typical examples of 
Mueller Brass Co. products used in widely 
diversified applications. 







MUELLER BRASS Co. PORT HURON 21. MICHIGAN 


For more information, turn to Reader Service card, circle No. 500 
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A New, LOWER COST- High Efficiency Fluorocarbon. 


RVICGIN 


@ newest, most versatile “SUPER TEFLON”. @ an accepted, tested and proven TEFLON off. 


® Lowest priced of all comparable fluorocarbons. spring — —o more efficient and more 
® a modified TEFLON fluorocarbon enhanced by re 
a superior blend of additives and reinforcing ® a dynamic Design and Engineering material: 
agents. super performance with improved properties. 


TESTED RULON PROPERTIES: PROVEN RULON APPLICATION 


{as compared to TEFLON) 








Mi SUPERIOR: ELECTRICAL 
Wear Resistance Deformation Under Load Relays, Potentiometers, Antennae, Terminals 
Hardness Compressive Strength and Connectors, Bushings and Washers. 
Stiffness Thermal Conductivity 
Cold Flow 





ah CHEMICAL 
i SIMILAR: 


Bearings for Acids and Dyes; Non-toxic 


Bearings for Food and Liquid Processing; 








Elongation Tensile Strength Oil-free Bearings; Freon-resistant Seals; Re- 
impact Strength Electrical Insulation frigeration Seals. 
Mi SAME: 
MECHANICAL t 
Low Coefficient of Friction Outdoor Durability ¢ , . . a 
, . wel Sucideas, , 
Extreme Heat Resistance Zero Water Absorption pi sscacindieieai al m Hs - I 
i ings, Rot , Cam F ’ 
i. Chemical Corrosion Resistance Flexural Strength oo Regenen Seery See, Som ae C 
es B i , 
e Non-flammability Non-stick Properties romp Tepigh Cups one Sek _ a 
. Washers, Gaskets and Packings, Valve Seats. 
tDuPont’s TFE Fluorocarbon Resin 
% te ,, e i - t 
( 
R 
FREI AON ) 


~~ 






Write for further information and prices. 


“plastics division: B°]><-)iMm %laslelachicels 
BRISTOL, Bamamenen: ISLAND 













Ask for a sample —- 
TEST BAR 
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“—)> . 
of /@ Salles revolutionary 





The steel bar that has 
high strength WITHOUT 


| 
| 
FREE | 
HEAT TREATI NG Get your copy of “a new material,” | 
a 24-page booklet which gives | 
i detailed informati La Sall 
Yes, La Salle invites you to test a sample bar of Se oe on : | 
FATIGUE-PROOF ® steel bars. | 


the remarkable new FATIGUE-PROOF. This 
amazing new material is its own best 

recommendation . . . as proven by the many 
original equipment manufacturers who have 


already tested (and are using) FATIGUE-PROOF. 





Lt Salle STEEL CO. 


1418 150th STREET e HAMMOND, INDIANA 


Manufacturers of America’s Most Complete 
Line of Quality Cold-Finished Steel Bars 





If you are making parts requiring strengths in 
the tensile range of 140,000 to 150,000 psi, and 
want to eliminate the expense or problems of 
heat treating . . . if you want to save production Please send me your “FATIGUE-PROOF” Bulletin, 
costs with a bar that machines faster (25% 
faster than annealed alloys—50% to 100% faster 





me eee oe ae oe oe ee ee ee oe oe ee oe ee we oe 

















than heat treated alloys) and gives you a beautiful vse 

finish, too... if you want to improve the quality Title 

of your product while saving money, send us a 

blueprint, drop us a note giving application Company 

details, or better yet... pick up your telephone pre 

and call a La Salle sales engineer (REgent 

4.7800, Chicago, Illinois). City Zone___ State. 
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Urethane rubber mallet head is so tough it can drive 
spikes through 2 x 4 without damage, yet so resilient 
a similar blow will not mar a polished table top. 


New Urethane Material 
Combines Bounce of Rubber 
With Toughness of Metal 


.. - Gives Up To 10 Times The Wearability of Ordinary Rubber. 








‘ 


Resistance to high and low tem- 
peratures, common solvents, 
grease and oil make urethane rub- 
ber a natural choice for dia- 
phragms, reservoirs and pump 
parts for industrial equipment. 





An entirely new kind of rubber, 
classed as a chemical elastomer, is 
being evaluated as the first elastic 
material that can qualify as a re- 
placement for metals and plastics 
in industrial uses where a high 
degree of hardness must be com- 
bined with good flex fatigue resist- 
ance, exceptional toughness and 
wearing abilities. 

Urethane rubber, extensively 
field tested in European automo- 
tive and original equipment uses, 
is now being commercially devel- 
oped in this country by Mobay, a 
major supplier of urethane chemi- 
cals. In commercial application 
tests, the new material exhibits 
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such a broad range of desirable 
engineering properties, plus unu- 
sual versatility in the way such 
properties as hardness and elas- 
ticity can be combined, that prod- 
uct engineers in many basic indus- 
tries see in it the key to radical 
design changes in the industrial 
equipment field. 


In one functional area, particu- 
larly, the triumph of urethane rub- 
ber over conventional rubber ma- 
terials seems complete. In direct 
contrast to natural and other syn- 
thetic rubbers, the tear strength 
and abrasion resistance of the ure- 
thane product increases in almost 
direct proportion to the hardness 
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In addition to exceptional strength and abrasion re- A high degree of fiexibility and extraordinary tensile 
sistance, the ease of casting urethane rubber in parts strength are among properties which may be combined 
with difficult undercuts, slots, inserts and threads for drive belts. Low abrasion loss, lower noise level and 
puts this material in the ‘“‘work horse’’ category for high coefficient of friction are additional advantages. 


designers and engineers. 


factor. In controlled laboratory aes name ; aes Tr ere | 
tests, urethane rubber with a hard- : 
ness value of 78-83 Durometer 
(Shore A Scale) was found to pro- 
vide from three to ten times the 
wear resistance of other rubber 
materials in the same category. 


In ordinary rubber, toughness is 
increased by blending in fillers 
which deaden elasticity, and by use 
of fibers which increase cost and 
reduce working properties. In con- 
trast, the toughness of urethane 
rubber is achieved by modifying 
the molecular structure of the 
material itself which imparts an in- 
herent stability to the end-product 
and makes precise quality control 
possible. 


The superiority of urethane 
rubber over other types of rubber 
is unmistakable. . . in rebound elas- 
ticity, high and low temperature 
strength, elongation, resistance to 
solvents, ozone, acids and oxygen; 
in electrical properties and dielec- 

tric constant . . . and in other 
properties of interest in specialized | 
. manufacture. | 
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Urethane rubber can be cast or Huge flanged coupling for ship’s drive shaft, cast of urethane rubber in one 


- p - : piece without reinforcement, will outwear ordinary materials many times. 
machined to meet specifications for 


1 almost any configuration or con- 
tour, for such uses as oscillating 
bearing surfaces, automotive sus- 

= pension systems, ball-joint assem- 


= blies, gears, grommets, vibration 
- dampening devices, tools and in- 
t dustrial truck tires. Its exceptional 


‘ strength and toughness make it an C i + M ; CAL C O M PA N Y 


alternate choice for metals, in many 


, cases, as well as an improvement " P 
t over molded nylon and other rub- Dept. MD-3 ° Pittsburgh 34, Pa. MI OB AY 


iS ber materials. First in Urethane Chemistry 


For further information, technical assistance and 
sources of supply for urethane rubber, write to: 
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Redesign of valve stem to use O-rings of TEFLON 


TFE-fluorocarbon resins 


widens range of applications of chemical faucet 


ome SS EER REPV SR 
PAE 68 2a RRRK DRX 
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NEW DESIGN, based on the properties of a 
TEFLON resin, makes this a truly all-around 
chemical faucet. Valve stem was redesigned 
to take new seals. The O-rings remain unaf- 
fected even when dispensing such highly 


corrosive liquids as rocket fuels. (Faucet by 
ECO Engineering Company, Newark, New 
Jersey; O-rings of TEFLON TFE-fiuorocarbon 
resins by Halogen Insulator & Seal Corpora- 
tion, Franklin Park, Illinois.) 


Liner coated with TEFLON® prevents 


TFE-fiuorocarbon resins 


marring of pen 


Sections of stamped copper strip 
coated with a TEFLON TFE-fluoro- 
carbon resin are used to line this 
fountain pen cap. The smooth, 
low-friction coating makes it easy 
to slip the cap onto the pen and 
prevents marring of the ends, The 
resin protects the spring against 
corrosion, and its anti-stick prop- 
erties prevent adhesion of ink. 
(Made by Waterman Pen Co., 
Inc., Seymour, Connecticut.) 


The ECO chemical faucet had an in. 
herently wide range of uses, because it 
was made of stainless steel. But cer- 
tain limitations were imposed by failure 
of its seals in contact with various cor- 
rosives and solvents. A simple design 
change made it possible to use seals of a 
TEFLON TFE-fluorocarbon resin, one of 
the most chemically inert materials 
known. 

The stem was redesigned in such a 
way as to permit the small O-ring to be 
mounted without physical deformation 
by means of a shank sleeve. The larger 
O-ring is assembled into its groove by 
an adapter and is allowed to contract 
in place. 

The gains were impressive. Even where 
highly resistive materials had undergone 
cracking, discoloration and failure —as 
in the handling of the rocket fuel hydra- 
zine—TEFLON TFE-fluorocarbon resins 
showed no sign of change. They are un- 
affected by heat to 500°F. and do not 
embrittle even in liquid helium. Due to 
their extremely low-frictional surface, 
the seals slide easily . . . never stick. 
Tight, leak-proof closure is assured. 

This is another example of the right 
material for the job... plus good design. 
Perhaps you can use a TEFLON resin to 
to get similar outstanding advantages. 
Learn what these advantages can be, 
and receive a technical report on the en- 
gineering properties of TEFLON resins by 
writing to: E. I. du Pont de Nemours & 
Co. (Inc.), Polychemicals Department, 
Room 23-6, Du Pont Building, Wil- 
mington 98, Delaware. 


In Canada: Du Pont Company of Canada 
(1956) Ltd., P. O. Box 660, Montreal, Quebec. 


TEFLON® 


is a registered trademark... 


TEFLON is Du Pont’s registered trade- 
mark for its fluorocarbon resins, in- 
cluding the TFE-fluorocarbon resins 
discussed herein. This registered trade- 
mark should not be used as an adjective 
to describe any product, nor should it 
be used in whole, or in part, as a trade- 
mark for a product of another concern. 


For more information, turn to Reader Service card, circle No. 361 





A new source for 


REINFORCED 
TEFLON’ 


C/R now offers you the advantages of reinforced TFE... 
designed, compounded and molded by a single source! 


If your work involves sealing applica- 
tions, you are probably familiar with 
“Teflon’’, Tetrafluoroethylene Resin. 
The extreme versatility of its chemical, 
thermal and mechanical properties are 
unmatched by any other material on 
the market. 


You may not be, however, fully aware 
of the degree to which these properties 
can be distinctly improved by the use 
of reinforcing inorganic additives, For 
example, ““Teflon” can be blended with 
inorganics to increase: 


*"Teflon” is a DuPont registered trademark 


@ Resistance to deformation under load — 
by a factor of 10 


@ Resistance to wear by rotating shafts —by 
as much as 500 times 
Stiffness — by a factor of 4-5 
Thermal conductivity—by a factor of 5-10 
Compressive strength — by a factor of 3-4 
Hardness — by 10% 


It is also useful to know that Chicago 
Rawhide is one of the few fabricators 
which blends its own “Teflon” com- 
pounds, assuring constant quality in 
batch after batch and permitting com- 
pound formulations to be developed 


SIRVENE 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1227 ELSTON AVENUE e CHICAGO 22, ILLINOIS 
Offices in 55 principal cities. See your telephone book. 


In Canada: Manufactured and Distributed by Chicago Rawhide Mfg. Co. of Canada, ltd., 
Brantford, Ontario. Export Sales: Geon International Corp., Great Neck, New York. 


Other C/R Products: C/R Shaft and End Face Seals * Sirvis-Conpor mechanical 
leather cups, packings, boots « C/R Non-metallic Gears 


rapidly and accurately. Our new lab- 
oratory and production facilities are 
unexcelled — and these facilities are 
matched by our experience in molding 
synthetic parts to meet the most critical 
specifications. 

C/R Sirvene welcomes the opportu- 
nity to cooperate with you in the design 
and production of “Teflon” and re- 
inforced “Teflon’’ packings, bearings, 
gaskets, rings, or other parts. 

If you are interested in “‘Teflon” 


write for your free copy of Sirvene 
Materials Bulletin CT-1. 


ee 


DIVISION 


On > Ber Ect e 
RAWHIDE 
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PIPE & 
TUBING 


Damascus is a completely equipped, modern plant, able 
to offer stainless steel tubing in a wide range of standard 
A.LS.I. analyses plus special alloy grades. 


Prompt mill deliveries are possible from mill inventories, 
and large stocks of stainless strip on hand usually permit 
us to complete rush orders within a few days. 


Supplementing our fast mill service are well-stocked 

warehouses of pipe and tubing conveniently located in 

major industrial areas. For prompt Jocal service and SEND FOR CATALOG TODAY 
immediate delivery of Damascus tubing, get in touch with 

your local Steel Service Center. 


AMASCUS TUBE COMPANY 


STAINLESS STEEL TUBING AND PIPE 


GREENVILLE, PENNSYLVANIA 


For more information, turn to Reader Service card, circle No. 437 For more information, circle No. 
32 ¢ MATERIALS IN DESIGN ENGINEERING 










Developments | 
in sprayed metal 
and ceramic 


coatings 


SEF AER Die Xs 





Protection against atmospheric 
corrosion 


This 135-foot diameter sphere, being erected in 
Scotland for the United Kingdom Atomic Energy 
Authority, will house an atomic reactor. All steel 
sections were metallized with zinc prior to erection. 
Weldments were touched up after erection. 

Coatings like this provide 20-25 year 

protection without further attention. 


Hard facing aluminum 


Aluminum torque tubes, used to control aircraft 
trim tabs, are hard surfaced by metallizing with 
stainless steel on bearing sections; combine the 
advantages of the lightweight aluminum 

with the wearability of steel. 


Heat resistance 


Graphite crucible shown being coated with 
ThermoSpray Powder 201 (zirconia, melting point 
4600°F.) which maintains the absolute purity of 


the melt by preventing pick-up of carbon particles. 
The Metco Type-P ThermoSpray Gun is being 


used with extension. 





os 


Metallizing News 





Stainless steel cladding 


Hydraulic ram being metallized by two Type Y 
Metallizing Machines. This is not a repair job. 

New rams 27’ long are made from heavy steel tt ing 
and are then coated with hard, corrosion 

resistant Metcoloy #2. 
















Electrical contacts 


Metallized copper, on the ends of these ceramic-base 
resistors, provides contact to which leads may be 
soldered. Other electrical applications include 
metallizing copper on ceramic insulators to provide 
ground sleeves, reduce corona effect; sprayed 
aluminum to provide electrically reflective surface on 
fiberglass radar antennaes; wide range of 

shielding applications. 

















Powder spraying... 
ceramics — metals 


The METCO Type-P ThermoSpray Gun incorporates 
an entirely new principle which permits the spraying 
of high melting point materials, such as nickel- 
chromium-boron self-fluxing alloys for hard facing 
and corrosion resistance, and ceramics such as 
er alumina and zirconia for heat insulation and abrasion 
7 resistance. These materials are sprayed many times 
faster than with any previously known powder gun, 
with deposit efficiencies above 90%. 



















Sprayed coatings of metals and ceramics 


/ 


METALLIZING ENGINEERING CO., INC. 


PHOTO REPORT: 


Never before has FELT been able to provide 
such a wide range of properties — for such 
applications as seals, filtering and cushioning! 
And Felters is continually experimenting with 
many combinations to provide designers with 
more and more versatility in felt, including 
use of the newest synthetics and plastics. 


What do you want FELT to do? 

Felters has pioneered in producing felts which 
have unusual properties for special 
applications. 

Let Felters help you make felt do more jobs, 
more efficiently — with special treated or 
standard Cut Parts. Specific technical service 
is available from any Felters office. 


Send for Design Book... 
for a complete digest of basic 
data on felt properties and uses. 


SPECIAL 

FELT 
TREATMENTS 
Increase Life, 
Improve Properties 
for Seals, Filtering 
and Cushioning 


FELrens 


Felters’ Nylon-treated all wool Felt pro- 
vides extra wear, superior resistance to 
scuffing, abrasion and friction. Extra 
strength without increased density. Each 
fiber encased in protective sheath of 
nylon. Porosity and resistance of felt un- 
affected. Wyzenbeck Wear Test of 6,000 
strokes on Untreated versus Nylon Resin 
Treated Swatches demonstrates the 
difference. 


Oi ahag-t-ha-te| i d-t- hate 


For Seals — Felters Dufelt is ideal for 
use as a Seal with light oils, when no 
head of oil exists. Dufelt incorporates 
layers of WHycar, sandwiched with 
standard felts, ina number of different 
combinations. 























Felters’ Filtering Felts assure uniform 
densities for filtering a wide range of 
liquids and air. Includes oil, latex, cel- 
lulose products, gasoline, alcohol and 
similar media. Capillary value controlled 
by varying fibre density and grade. 


Vibration Isolation and Cushioning 
can be effectively achieved by using 
special Unisorb Pad or Unisorb Level- 
Rite machine mounts. Prevents trans- 
mission of vibration to surroundings, 
improves operation of machine tools. 


the FELTERS company 


220 SOUTH ST., BOSTON 11, MASS. 


Pioneer Producers of Felt and Felt Products 
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Copper-Coated Strip, shown before heat-treat at Victor Adding Machine, prevents 


distortion of precision parts during case hardening of working surfaces. 


nner 


aun 


ann 


NY 


ee 


ae 


Plain Steel number dials are welded 
precision-made Thomas Strip. 


Victor Adding Machine, Others Cut Costs, 
Improve Products With Thomas Strip 


Manufacturers across the coun- 
try are reporting new cost- 
cutting, quality-boosting results 
from their use of Thomas Strip’s 
cold-rolled specialty steels. 

At Victor Adding Machine Com- 
pany, Chicago, for example, copper- 
coated Thomas Strip slashed one 
major production cost by 50% and 
made big savings in another 
operation. 

Fred E. Rolli, Victor’s chief engi- 
neer, says Thomas Strip is ‘‘the 
greatest single improvement in our 
production process in the past 10 
years.”’ 

Here’s why: 

Victor’s deluxe Model 75 contains 
2500 individual parts, 68 of the most 
critical being made from Thomas 
Strip, both plain and copper-coated. 


¢ Distortion-Free. Load-bearing 
parts—with tolerances under .001 
inch, plus or minus, have to be case 
hardened along their sheared edges. 
Heat-treating plain steel (15 minutes 
at 1450 degrees) can warp the stamp- 
ing. Often the expensive straight- 


ening process caused tiny surface 
cracks which elongated the part past 
the .001-inch tolerance. 

To solve this problem, Victor 
turned to copper-coated Thomas 
Strip. Since the electrolytic layer of 
copper stops off or blocks carburizing 
gases, flat surfaces of the stamped 
part are protected. Then, plain steel 
edges case harden properly. The part 
retains flatness and proper ductility. 
Since there is no distortion, piece 
straightening of copper-coated parts 
is eliminated. This accounts for the 
50% reduction of the total straight- 
ening operation at Victor. 


* More Savings. A second economy 
begins in the punch press. Die-life is 
a vital factor of production costs. 
Like other users of copper-coated 
Thomas Strip, Victor finds die-life 
between grindings is extended as 
much as 33%. This is due to the 
lubrication effect of the copper 
coating. 

A third benefit: uniform temper 
and on-spec composition of Thomas 
Strip mean clean, burr-free sheared 


edges. Burrs, like slivers, are banes 
of close-tolerance operation of ma- 
chine parts. 


* Satisfied. Engineer Rolli sums it 
up by saying: 

“Elimination of straightening is 
one of the biggest boons to small 
parts manufacturers that I’ve seen 
in the business. Even if Thomas 
Strip had no other benefits thanelim- 
inating a production problem, using 
copper-coated strip would be entirely 
worthwhile.”’ 

Thomas Strip’s advantages are the 
same throughout industry. Other 
examples of how manufacturers 
cut costs, improve products — get 
higher profits and increase sales are 
shown here. 

Thomas Strip’s newly expanded 
and diversified production facilities 
give you the full range of products on 
these pages, in addition to zinc aid 
chrome coatings . . . or hot-d'p 
coated with lead alloy or ti. 
Uncoated Thomas Strip produc's 
include low carbon, alloy and hi; h 
carbon spring steel grades. 
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- Capacity Up 25%, Sales Up 45% since Automatic Wire 
Goods Manufacturing Co., Bronx, New York, started using Thomas' 
nickel-plated strip 5 years ago. President Irving Spiegel says 
Thomas Strip boosted quality, kept production costs constant, 
improved appearance and design of his extensive Jewel and 
Automatic kitchen utensil lines. Thomas nickel-coated strip assures 


a mirror-like finish, an important feature of sales appeal in the 


Steel’s Strength, Brass’ Beauty are combined economically to form 
lock-joint tubing at Van Huffel Tube Corp., Warren, Ohio. Largest producer 
of rolled shapes in the nation, Van Huffel uses clear-lacquered, brass-coated 
Thomas Strip to make tubing for variety of products, including curtain rods and 
lamps. Thomas’ brass and lacquer coatings easily withstand forming pres- 
sures and resist roll damage to the finish. Tubes usually need no further sur- 
face finishing. Van Huffel has been a satisfied Thomas Strip user for 26 years. 
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All Thomas Strip products can 
save you money and enhance your 
product in six important ways: 


Fabricates Easily. Coated steels 
stand fully as much fabrication as 
uncoated strip. 


Longer Die Life. Most coatings 
lubricate dies, reduce wear and in- 





a crease tool life. 
Maximum Pieces Per Pound. 
. Precision rolling to extremely close 
ims It & «ize tolerances gives more square feet 
_, fof strip per ton. 
ing is 
small Lower Plating Costs. Coatings 
» seen Serve as final product finish or as 
1omas base for further plating or painting. 
elim- § + Speeds Fabrication. Thomas 
Using ® Strip coatings eliminate costly inter- 
tirely BM mediate fabricating steps such as 
cleaning, buffing, even plating. 
re the 
Jther B° Steel’s Strength and Economy 
urers  2"¢ combined with beauty and utility 
—yget § °f more expensive metals. 
as are All the savings and benefits 
Thomas Strip specialties are giving 
unded § to fabricators shown here are avail- 
ilities B able to you. A national sales staff— 
etson § familiar with design and fabrication 
c and § advantages of Thomas Strip is ready 
t-dip to serve you. 
tin. Vrite for samples, and additional 
ducts §ca:es of users’ actual experiences 
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The Rainbow’s Range of colors, lac- 
quered or painted on precision cold-rolled 
strip will solve your decorative and design 
problems. Thomas Strip’s new lacquer line 
is the industry's finest. It's capable of wider 
widths in a fuller range of colors, especially 
pastel shades. Besides appearance, lacquer- 
coated steel is rugged and can be readily 
formed or mildly drawn without damage to 
the product's finish. 
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Grant Building 


District Sales Offices: Dayton 
Atlanta Cleveland Detroit 
Dallas Houston 


| Chicago 


highly competitive utensil field. 





Unlimited Design opportunities come with 
pattern-rolled strip. New facilities enable 
Thomas to offer wider widths of any design 
and coating, including clear or colored 
lacquer. Users agree pattern-design enhances 
product sales appeal, permits production 
economies by eliminating piece buffing and 
costly further finishes. Pattern-designs stand 
up under tough forming operations and still 
offer attractive, flaw-free surfaces. 


Division 


Pittsburgh Steel Company 


Pittsburgh 30, Pennsylvania 


Los Angeles Pittsburgh 
New York Tulsa 
Philadelphia Warren, Ohio 








































Excellent Machinability of Magnesium 
Cuts Production Costs 


Easy machining means faster machining, less wear on tools, lower costs 


Designers working in today’s highly 
competitive markets are finding it more 
important than ever to consider pro- 
duction costs when theyre selecting 
materials. Magnesium alloys offer much 
needed economies in this respect. In 
fact, few other structural metals are 
so versatile and easy to work with in 
production operations. 


Take machining, for example. 


The excellent characteristics of mag- 
nesium alloys permit machining opera- 
tions at extremely high speeds—usually 
at the maximum obtainable speeds of 





MAXIMUM OPERATING SPEEDS of automatic 
machine tools can be utilized in machining 


magnesium. 


modern machine tools. Heavier depths 
of cut and higher rates of feed than are 
used on other metals are possible when 
machining magnesium. The life of high 
speed steel cutting tools when machin- 
ing wrought magnesium is equal to the 
life of carbide tipped tools when ma- 
chining other metals! 


Magnesium lightness, which allows 
easy, efficient handling of large parts, 
plus excellent machining characteristics 
add up to substantial savings in pro- 
duction costs. 


TURNING AND BORING. A wide range of 
cutting speeds, feeds and depths of cut 


3 


are possible in turning and boring mag- 
nesium. Rough cuts vary from 300 
fpm, 0.100 ipr and 0.800” in depth to 
5,000 fpm, 0.010 ipr and 0.150” deep. 
Finish cuts may vary from 300 fpm, 
0.025 ipr and 0.100 inches to 5,000 
fpm, 0.003 ipr and 0.050 inches. 


MILLING. The outstanding machining 
characteristics of magnesium can be 
used to full advantage in milling oper- 
ations. Heavy feeds and milling speeds 
up to 9,000 fpm remove the metal 
rapidly with excellent surface finish. 


DRILLING. The maximum speeds of 
standard drilling equipment can _ be 
utilized to the fullest extent. Speeds 
used in commercial shops on other 
metals are 75 to 400 fpm, but speeds 
up to 2,000 fpm can be used with 
magnesium. 


SAWING. Magnesium is readily cut with 
band, circular, hand or power hack 
saws. Because of the low cutting pres- 
sure, larger cuts can be taken per tooth 
than are possible with other metals. 


AUTOMATIC SCREW MACHINE WORK. [x- 
truded magnesium screw machine stock 
is available in all common sizes and 
shapes. It usually costs less on a cost- 
per-part basis than any other metal 
except steel. The use of magnesium 
permits feeds as much as 50% to 75% 
higher than those used with _ brass. 
Magnesium causes less tool wear, 
which lowers tool cost and reduces 
machine down time. 


It is often possible to reduce part costs 
because of the low power consumption, 
the high feeds and speeds and the ex- 
cellent surface finishes that result from 
using magnesium. The light weight of 
the metal exerts less wear on spindles, 
belts and motors, especially where 
quick changes of speed are involved. 


MACHINING MAGNESIUM, a 60-page handbook, discusses all methods of 
machining mentioned above. Also includes tables on speed, feed and 


<< depths of cut, basic information on magnesium properties, tool design and 
WALINING 


WACNES/UM 





safe procedures. For your copy, contact the nearest Dow office or write THE 
DOW CHEMICAL COMPANY, Midland, Michigan, Department MA 1453J-1. 


YOU CAN DEPEND ON 


For more information, turn to Reader Service card, circle No. 396 


MATERIALS IN DESIGN ENGINEERING 


Formerly Materials & Methods 


TAPPING AND THREADING. Threads 
which are not held to close tolerances 
may be tapped in magnesium alloys 
with standard taps. Threads may be 
chased in magnesium alloys at the rate 
of 1,000 feet per minute. 


GRINDING AND POLISHING. Finish grind- 
ing of magnesium is often unnecessary 
inasmuch as finishing cuts give ex- 
tremely accurate and smooth surfaces. 
Rough grinding, however, is widely 
used in foundry clean-up and for re- 
moving flash from die castings and 
forgings. 


Polished surfaces of any desired quality 
are easy to obtain on magnesium. Sur- 
face irregularities are removed readily 
by polishing operations. High lustre 
surfaces on articles to be plated or used 
for decorative purposes can be pro- 
duced by buffing. 


In all other machining operations, such 
as shaping and planing, reaming, coun- 
terboring and filing, the advantages of 
magnesium also pay off in terms of 
faster production, lower costs and less 
tool wear. Thousands of metalworking 
shops are efficiently and safely working 
with magnesium every day. Why not 
consider magnesium for the products 
or parts youre working with now? 








RELATIVE 
METAL POWER REQUIREMENT 
eT Te ae ee eee 1.0 
cast aluminum ............. 1.8 
Peer e rT eee Tere ee 2.3 
fo Pr rrey Pee Pe ee 3.5 
rolled aluminum ........... 5.0 
ig ASC TERT RTT ECE 6.3 





RELATIVE POWER required to machine dif- 
ferent metals under the same conditions is 
shown by this comparison (1.0 = lowest 
power required). 





For more information, circle No. 537 > 
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ONE Replaces TWO... by 
cold heading this Phillips wash- 
er head screw, National Lock 
replaced an oval head screw 
and finishing washer at a sub- 
stantial cost savings. Regular 
wire caused cracked heads 
and required 100% inspection, 
so National Lock turned to 
Keystone ‘'XL’’ Wire and elim- 
inated cracking. 










































































QUALITY AND QUANTITY... 
National Lock found it possi- 
ble to have both when using 
Keystone ‘‘XL’’ Wire to eco- 
nomically produce this knurled 
shoulder screw. This part re- 
quired a wire which could 
withstand a very severe extru- 
sion and still fill out a sharp 
knurl to keep the part from 
turning in application. 


ferwabilddy \ THE SECRET 


Illustrated above are four ways National Lock 
Company, Rockford, Illinois, has profitably put 
Keystone “XL” Wire and its flowability in action. 
Your Keystone representative will be glad to 
assist you in finding a solution to your heading 
problems. See him soon or write direct. 


Keystone Steel & Wire Company, Peoria 7, Illinois 
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COMPANY 


CKFORD, ILLINOIS 








DESIGN PROBLEM SOLVED 
... this was an unsatisfactory 
2-piece assembly, and a 
I-piece Phillips washer head 
shoulder screw appeared to 
be needed. However, the de- 
sign seemed too severe for 
cold heading. National Lock 
made this part a production 
item with Keystone ‘‘XL'’ Wire 
...and ata savings. 








INCREASE DIAMETER... 
National Lock reports this 
1-piece cold headed leveling 
screw serves the same purpose 
as a 2-piece welded assembly, 
and the scalloped head fits 
12-point socket wrenches. The 
use of Keystone ‘‘XL’’ Wire 
permits an increase in head 
diameter and a great reduc- 
tion of cracked heads. 


Keystone Steel & Wire Company 
Peoria 7, Illinois 


COLD HEADING FACTS FOLDER... send coupon today! New 
folder discusses uses, applications, methods, technical facts, wire 


requirements. 
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exclusive 


and important 


STEEL DIVISION 


basic oxygen steel 


cold rolled strip 


especially advantageous for deep drawing requirements 


High purity, ductile, Basic Oxygen Steel 
is now available for the first time in 
restricted specification cold rolled strip. 
Low phosphorous, sulphur and nitrogen 
content characterize this new product. 
The combination of this high quality low 
carbon steel and the controlled process- 
ing typical of J&L’s Restricted Specifi- 
cation Strip, results in a new product 


J&L STRIP STEEL DIVISION produces a full 
line of restricted and standard specifica- 
tion strip steel in these grades and types: 


Low Carbon 

High Carbon 

Tempered Spring Steel 
Molten Zinc Coated (Jal Zinc) 
Electrolytic Zinc, Tin, Copper 
and Brass Coated 
Alloy 

Stainless 

Painted 


For more information, turn to Reader Service card, circle No. 430 


with many fabricating advantages. For 
deep drawing and intricate forming 
operations, superior yields and lower 
costs may be anticipated. The extent to 
which this new product may benefit your 
product deserves immediate investiga- 
tion. Your inquiry will receive our 
prompt and interested attention. 


STRIP 


STEEL 


Jones & Laughlin 


STEEL CORPORATION 


STRIP STEEL DIVISION 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 


PLANTS: 
YOUNGSTOWN @ INDIANAPOLIS @ LOS ANGELES @ KENILWORTH, N. J. 


SALES OFFICES: 
New York @ Rochester @ Newington, Conn. @ Youngstown @ Detroit 
Cleveland @ Indianapolis @ Chicago @ Los Angeles @ San Francisco 


FORMERLY THE COLD METAL PRODUCTS COMPANY 
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Reader Service 





helps you get up-to-date technical bulletins 
and details on advertised products 


USE THESE 
POST-FREE CARDS 
TO REQUEST... 


FREE 
SUPPLIERS’ 
LITERATURE... 


1. 


from the selected list of new 
bulletins reviewed on the 
pages immediately following 
this insert. You will also 
find, under subject headings, 
a cumulative list of current 
technical literature suitable 
for your reference files. To 
obtain bulletins, circle the 
appropriate numbers on one 
of the return postal cards 
and drop it in the mail. 


2. INFORMATION ON 
ADVERTISED 


PRODUCTS... 


which will also be forwarded 
to you if you will circle on 
the free return postal card 
the code numbers that appear 
with the advertisements in 
which you are interested. 
















Want Manuals? 


Reader Service will fill orders 
for both Materials & Methods 
and MATERIALS IN DESIGN 
ENGINEERIN’ Manuals. All 
Manuals are reprinted and are 
available for a nominal 
handling charge. For an order 
blank and a list of Manuals 
still available, see page 162. 
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Books, p 228 


Reports, p 232 


Suppliers’ New Bulletins 





Zine Die Castings. Advance Tool & Die 
Casting Co., 6 pp, illus. Information 
on aluminum and zine die castings. 
Shows company facilities. (1) 


Coating Resins. Barrett Div., Allied 
Chemical Corp., 24 pp, illus. Proper- 
ties and uses for oil-modified alkyd 
coating resins, urea and melamine 
coating resins, silicone-alkyds, modi- 
fied phenolic resins, maleic resins, 
ester gums and pure phenolic resins. 

(2) 
Anodized Aluminum. National Aniline 
Div., Allied Chemical Corp., 10 pp. A 
step-by-step description of a number 
of processes for coloring anodized 
aluminum, (3) 


Plastics Sheets. Almac Plastics, Inc., 52 
pp. Dimensions and prices for vinyl, 
acetate, phenolic, polyethylene, nylon, 
polystyrene, Teflon, Kel-F and Lucite 
sheet, rod and tube. (76) 


Molybdenum Disulfide Lubricant. Alpha- 
Molycote Corp., 8 pp, illus., No. 304. 
Use of a molybdenum disulfide-filled 
lubricant in such metal forming opera- 
tions as stamping, coining, cold head- 
ing, drawing, bending and punching. 

(4 


Aluminum Parts. Aluminum Co. of 
America, 20 pp, illus. Case histories 
on the use of aluminum screw ma- 
chine stock in the manufacture of 
cameras, instruments, fishing reels, 
outboard motors and dictating ma- 
chines. Includes a calculator for fig- 
uring mechanical properties. (5) 


Bronze Castings. American Brake Shoe 
Co., 8 pp, illus. Properties and uses 
of bronze and copper centrifugal cast- 
ings. Describes the centrifugal casting 
of bronze and copper parts. (6) 


Nonferrous Shapes. American Brass 
Co., 20 pp, illus., No. B-28 S. Composi- 
tion, forms and physical properties of 
copper, bronze, nickel silver, phosphor 
bronze, leaded brass and special brass 
alloys. Information also on copper 
tubes, pipe, electrical] conduit and other 
nonferrous products. (7) 


Conversion Coatings. American Chemi- 
cal Paint Co., 8 pp. Information on 
various chemical] conversion coatings 
for steel, aluminum, galvanized iron, 
and zine and cadmium plated surfaces. 


(8) 


Suppliers’ Literature 


Fused Silica. Amersil Co., Inc., 4 pp, 
illus. Physical characteristics, uses, 
electrical properties, heat resistance 
and sizes of fused silica tubing, pipe, 
crucibles and storage vessels. (9) 


Aluminized Steel. Armco Steel Corp., 
22 pp, illus. Corrosion resistance, me- 
chanical properties, fire resistance and 
heat reflectivity of aluminized steel. 
Gives sizes, gages and available forms. 

(10) 


Vinyl-Metal Laminate. Arvin Industries, 
Inc., 6 pp. Uses, design information, 
properties, fabrication and sizes for a 
vinyl-metal laminate. Contains an ac- 
tual sample. (11) 


Alloy Steel Tubing. Babcock & Wilcox 
Co., Tubular Products Div., 7 pp, No. 
285. Chemical composition, sizes, me- 
chanical properties, corrosion resist- 
ance, welding characteristics and com- 
parative prices for a series of low 
nickel and austenitic stainless steel 
tubing. (12) 


Thermal Insulation. Baldwin-Hill Co., 
4 pp, illus. Physical and thermal char- 
acteristics, installation data, moisture 
resistance and uses for a mineral wool 
pipe insulation. (13) 


Thermoplastic Resin. Marbon Chemical 
Div., Borg-Warner Corp., 4 pp, illus., 
Vol. 1, No. 3. Impact resistance, elec- 
trical properties, gloss retention and 
chemical resistance of a high impact 
thermoplastic resin molded into pencil 
sharpeners and outdoor displays. (14) 


Boron Nitride. Carborundum Co., 4 pp, 
illus. Electrical properties, uses, cor- 
rosion resistance, chemical composi- 
tion and thermal shock resistance of 
a machinable boron nitride. (15) 


Rubber Anti-Oxidant. Catalin Corp. of 
America, 1 p. Solubility data and prop- 
erties of an anti-oxidant for polyethy- 
lene, rubber and polystyrene. (16) 


Composite Metal. Chicago Bridge & 
Iron Co., 32 pp, illus. Strength, duc- 
tility, uses of, and design information 
for, a composite metal called “Horton- 
clad.” Lists a variety of available clad- 
ding and backing metals. (17) 


TFE Gaskets. Chicago Rawhide Mfg. Co., 
Sirvene Div., 4 pp, illus., No. CT-1. 
Thermal, mechanical, frictional and 





chemical properties of Sirvene TFE 
packings, bearings, gaskets and rings. 
(77) 


Plastics Tubing. Cobon Plastics Corp., 
8 pp. Uses, sizes, dimensions and 
chemical resistance of polyvinyl] chlor- 
ide, polyethylene and Teflon plastics 
tubing. (18) 


Teflon Tape. Connecticut Hard Rubber 
Co., 2 pp, illus. Properties, uses and 


sizes of a pressure sensitive Teflon- 


tape and a Teflon-impregnated fiber- 
glass tape for use at temperatures of 
—100 to 500 F. (19) 


Alumina Ceramic. Coors Porcelain Co., 
4 pp, illus. Mechanical and electrical 
properties, dimensions and uses of 
parts made from a dense, nonporous, 
99% aluminum oxide ceramic. (20) 


Specialty Steels. Crucible Steel Co. of 
America, 12 pp, illus. Discusses the 
use of specialty alloy, carbon, tool and 
stainless steels in heavy construction 
and mining machinery parts. Informa- 
tion also on stainless steel castings, 
hard facing electrodes and magnets. 

(21) 


Vacuum Melted Alloy. Vacuum Metals 
Corp., Div. of Crucible Steel Co. of 
America, 4 pp. Chemical composition, 
applications and fatigue properties 
for a chromium-carbon steel produced 
by vacuum melting. Information on 
forging, annealing, hardening and 
tempering. (22) 


Vapor Degreasing. Diamond Alkali Co., 
Chlorinated Products Div., 12 pp. Ad- 
vantages and uses of perchlorethylene 
vapor degreasing for cleaning and 
preparing metal surfaces for electro- 
plating, painting and other finishing 
operations. (23) 


Metal Powder Parts. Dixon Sintaloy, 
Inc., 12 pp, illus. Applications, design 
information, chemical composition and 
physical properties for brass, iron, 
steel, nickel silver, bronze and copper 
metal powders. (24) 


Fire Resistant Coatings. E. I. du Pont 
de Nemours & Co., Inc., Elastomer 
Chemicals Dept., 12 pp, illus., No. 80. 
Recent issue of Elastomers Notebook 
describes a simulated service test for 
evaluating fire resistant coatings. (25) 


Wire, Metal Stampings. Eastern Tool 
& Mfg. Co., 24 pp, illus. Design in- 
formation for, and uses and properties 
of, custom-made wire forms, deep 
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drawn parts and metal stampings. 
Shows company facilities. (26) 


Plastics for Electronics. Emerson & Cum- 
ing, Inc., 4 pp. Brief descriptions of 
the company’s epoxy casting resins, 
rod, sheet, surface coatings, adhesives, 
cements and sealants. Information 
also on epoxy, polyester and polysty- 
rene foams. (27) 


Steel Castings. Empire Steel Castings, 

Inc., 18 pp, illus. Shows company fa- 

cilities for producing stee] castings. 
(28) 


Plastics Laminates. Farley & Loetcher 
Mfg. Co., Plastics Div., 4 pp. Sizes, 
uses, and mechanical and electrical 
properties for paper and fabric-base 
high pressure plastics laminates. (29) 


impregnated Felt. Felters Co., 4 pp, 
illus. Properties and uses for a ther- 
moplastic resin-impregnated felt that 
can be electronically stitched and heat 
sealed. Contains an actual sample. 
(30) 


Viscosity of Plastisols. Firestone Plas- 
tics Co., 32 pp, illus. Discusses the ef- 
fects of shear rates, temperature and 
time on the viscosity of plastisols. 


Plastics Laminates. Formica Corp., 4 
pp, illus. Sizes, uses, grades and a 
brief description of paper, canvas, 
linen, asbestos and glass-base lami- 
nated plastics. (32) 


Plastics Tooling. F'urane Plastics, Inc., 
4 pp, illus. Use of epoxy resins, hard- 
eners and parting agents in the man- 
ufacture of plastics tools. Shows typi- 
cal epoxy tool fabrication. (33) 


Plastics Laminates. General Electric Co., 
Laminated Products Dept., 16 pp, 
illus., No. 2b. Mechanical, physical, 
thermal and electrical properties of 
paper, fabric, asbestos and glass-base 
phenolic, silicone, polyester and epoxy 
laminates. Properties, uses and sizes 
of rolled and molded laminated plas- 
tics tubes. (34) 


Aluminum Extrusions. General Extru- 
sions, Inc., 6 pp, illus. Properties, uses, 
surface finishes, lengths and _toler- 
ances for a line of aluminum extru- 
sions. (35) 


Reinforced Plastics Parts. Bolta Prod- 
ucts Div., General Tire & Rubber Co., 
20 pp, illus. No. BN-1156-5. Uses, 
fabrication data, and electrical, physi- 
cal, and chemical properties of a low 
pressure reinforced plastics sheet ma- 
terial called “Boltaron.” (36) 


Viny! Resins. Goodyear Tire & Rubber 
Co., Chemical Div., 4 pp. Properties 
and uses for medium and low viscos- 
ity, general purpose vinyl resins. 
(37) 
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Epoxy Coatings. Hauger-Beegle Asso- 
ciates, Inc., 4 pp. Physical properties, 
chemical resistance, application data, 
and suggested uses for a line of epoxy 
decorative and maintenance finishes. 
(38) 


Rubber Products. Hohwieler Rubber 
Co., 12 pp, illus. Shows typical] rubber 
products inclucing sheets, inflatable 
products, fabric-reinforced gaskets 
and special molded shapes. (39) 


Beryllium Copper Parts. Instrument 
Specialties Co., Inc., 20 pp, illus., No. 
10. Ductility, dimensional data, design 
information, physical properties and 
uses of strips, rings, springs and 
screw machine products made of be- 
ryllium copper. (40) 


Electrical Insulation. Johns-Manville 
Corp., 2 pp. Thermal stability, dielec- 
tric strength, mechanical and chemi- 
cal properties, and electrical proper- 
ties after aging of a silicone-asbestos 
electrical insulation. (41) 


Metal Fabrications. Koven Fabricators, 
Inc., 4 pp, illus. Shows facilities for 
hot dip galvanizing, finishing, stress 
relieving and x-ray inspection of 
welded and fabricated metal assem- 
blies. (42) 


Glass Fiber Insulation. L. O. F. Glass 
Fibers Co., 4 pp, illus. Insulation effi- 
ciency, uses, vibration and airflow 
resistance, compressibility, dimension- 
al data and tensile strength of quartz 
and glass fiber thermal insulations. 


(43) 


Baked-On Coatings. Lithcote Corp. of 
America, Inc., 4 pp. Information on 
baked-on phenolic, epoxy and other 
protective coating materials for tanks, 
tubing and industrial —", 
44) 


Lithium Products. Lithium Corp. of 
America, Inc., 4 pp. Properties and 
uses of lithium metal, lithium metal 
derivatives and special lithium ceram- 
ic compounds. (45) 


Clad Steels. Lukens Steel Co., 32 pp, 
illus. Mechanical and chemical proper- 
ties, sizes, uses, design information 
and fabrication data for a series of 
nickel, stainless steel, Inconel and 
monel-clad steels. (46) 


Malleable tron Castings. Malleable 
Founders’ Society, 8 pp, illus. Design 
considerations, machinability, and im- 
pact and corrosion resistance of stand- 
ard and pearlitic malleable iron cast- 
ings. Includes commercial and govern- 
ment specifications. (47) 


industrial Ceramics. McDanel Refrac- 
tory Porcelain Co., 4 pp, No. D358. 
Physical properties, design informa- 
tion and fabricating data for a series 
of alumina, porcelain and zirconia 
ceramics. (48) 


Hard Surfacing. McKay Co., 20 pp, 
illus., No. HS-127. Mechanical proper- 
ties, sizes and application data for a 
series of hard surfacing electrodes 
and welding wires. Lists over 500 dif- 
ferent applications where hard surfac- 
ing can be used. (49) 


Platinum-Clad Metals. Metals & Con- 
trols Corp., General Plate Div., 2 pp, 
illus., No. PLA-5. Physical properties, 
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uses and design information for 
num-clad brass, stainless steel, ' 
tantalum and bronze. )) 


Rubber Products. Miller Products (» 
Inc., 28 pp, illus., No. MME-P. §S» .¢j- 
fications, properties and uses of m |q. 
ed, extruded and die-cut rubber p>: ek. 
ings, rods, rollers, washers and ; 
kets. L) 


Malleable Iron Castings. National] i]. 
leable & Steel Castings Co., 8 pp, illus. 
Chemical composition, physical prop- 
erties, design information and ja. 
chinability for pearlitic malleable jyon 
and steel castings. Shows grain struc. 
tures of various casting alloys. (52) 


Phosphating Metal Surfaces. Neilson 
Chemical Co., 4 pp, illus. Operationa] 
data on, and advantages of, a cleaning 
and phosphatizing process for treat- 
ing metal surfaces prior to painting, 

(53) 
Rubber, Vinyl Parts. Ohio Rubber Co., 
6 pp, illus., No. 715. Information on 
natural, synthetic and silicone rubber 
parts, and molded and extruded plas- 
ties parts. Shows company facilities. 

(54) 
Electrical Insulation. Owens-Corning Fi- 
berglas Corp., Electrical Div., 598 
Madison Ave., New York 22. Chemica] 
resistance, design information, appli- 
cation data and uses for fiberglass 
cordage and sealing thread used in 
electrical insulations. Write on com- 
pany letterhead directly to Owens- 
Corning. 


Tapes. Permacel-Lepage’s, Inc., 4 pp, 
illus. Outlines features and uses of 
the company’s line of acetate fiber, 
cloth, Mylar, cellophane, paper and 
electrical tapes. (55) 


Anodized Aluminum Wire. Permaluster 
Inc., 1 p. Electrical properties and 
heat resistance of an anodized alumi- 
num wire used in electrical] and elec- 
tronic devices. (56) 


Wire Rope. Leschen Wire Rope Div., 
H. K. Porter Co., Inc., 16 pp, illus. 
Information on strength, bending re- 
sistance, vibrational fatigue, and abra- 
sion and crushing resistance of wire 
rope. Lists typical applications. (57) 


Plastics Pipe. Republic Steel Corp., 18 
pp, illus. Working pressures, sizes, 
uses, joining data, mechanical and 
physical properties, and chemical re- 
sistance of flexible and _ semi-rigid 
plastics pipe. (58) 


Cold Finished Steel. Republic Steel 
Corp., Union Drawn Div., 30 pp, illus. 
Guide to the proper selection of cold 
finished steel bars. Technical data on 
carbon, free machining, leaded and 
stainless steels. (59) 


Rigidized Metals. Rigidized Metals 
Corp., 32 pp, illus. Physical proper- 
ties, applications, sizes and pattern 
numbers for a series of colored and 
uncolored rigidized metal panels. Case 
histories on the use of these materials 
in such products as gasoline pumps 
and carpet sweepers. (60) 


Aircraft Steels. Joseph T. Ryerson & 
Son, Inc., 70 pp. Information on Army, 
Navy and Government aeronautica! 
specifications. Weights and dimen- 
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s of alloy and _ stainless steel 
-h pes to meet these specifications. 


(61) 


Ep: xy Coatings. Shell Chemical Corp., 
12 pp, illus. Flexibility, adhesion, 
ch mical and abrasion resistance, 
us’s, application data, and color and 
s retention for epoxy coating ma- 


ter als. (62 
Nyon Resins. Spencer Chemical Co., 
28 pp, illus. Mechanical, electrical 


and physical properties; moldability; 
chemical resistance; and machinabil- 
ity for low, medium and high viscosity 
nyion resins. (64) 


Polysulfide Sealants. Thiokol Chemical 
Corp., 8 pp, No. 2-58. Properties, ap- 
plication data and uses for aluminum 
colored, polysulfide liquid sealants and 
fillers. (65) 


Cellular Products. Toyad Corp., 4 pp. 
Physical properties and uses for a 
series of flexible and rigid neoprene, 
polyurethane, nitrile and vinyl] cellu- 
lar products. (66) 


Corrosion Resistant Coating. Tube Re- 
ducing Corp., Niphos Process Div., 4 


Other Available Bulletins 
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Stainless Castings. Allegheny Ludlum 
Steel Corp., 28 pp, illus. Data on cor- 
rosion and heat resisting stainless 
steel castings. (80) 


Spun Steel Tubing. American Cast Iron 
Pipe Co., Special Products Div., 64 
pp, illus. Dimensional data, physical 
properties and applications of spun 
steel tubing. (81) 


Wire Parts, Small Stampings. Art Wire 
& Stamping Co., 4 pp, illus. Shows a 
variety of wire parts and small metal 
stampings produced in both ferrous 
and nonferrous metals. (82) 


Metal Stampings. Crosby Co., 40 pp, 
illus. Describes company’s facilities 
for metal stamping. (83) 


Castings. Curtiss-Wright Corp., Metals 
Processing Div., 10 pp, illus. Describes 
facilities for research, development 
and production of castings. (84) 


Welded Stainless Tubing. Damascus 
Tube Co., 6 pp, illus. Explains how 
welded stainless steel tubing is manu- 
factured. (85) 


Stainless Steel. Eastern Stainless Steel 
Corp., 4 pp, illus. Describes Type 321 
SW grade of sheet and plate resulting 
from new method of melting ingots. 

(86) 


Steel Rings. Edgewater Steel Co., 12 
pp, illus. Describes a process by which 
rolled steel rings are formed from 
solid blocks of steel. (87) 


Metal Stampings. Federal Tool & Mfg. 
Co., 4 pp, illus., No. 201. Information 
on small quantity metal blanking, 
forming, drawing, extruding, stencil- 
ing, drilling and tapping. (88) 
Formed Tubes. Formed Tubes, Inc., 16 
pp, illus. Describes company’s facili- 





pp, illus. Corrosion and abrasion re- 
sistance, ductility, weldability and 
brazability of a nickel-phosphide coat- 
ing called ““Niphos.” (67) 


Silane Finishes. Union Carbide Corp., 
Silicones Div., 8 pp, illus., No. SF- 
1094A. Shows how silane finishes im- 
prove moisture resistance, heat stabil- 
ity, electrical properties and strength 
of glass-reinforced polyester, phenolic, 
epoxy and melamine resins. (68) 


Low Temperature Insulation. United 
Cork Companies, Uni-Crest Div., 5 pp. 
Physical properties, sizes, installation 
data and bonding characteristics for 
an expanded polystyrene insulation for 
low temperature applications. (69) 


Plastics Foam Insulation. U. S. Rubber 
Co., Ensolite Div., 6 pp, illus. Insula- 
tion efficiency and shock absorbing 
qualities of a family of flexible, uni- 
cellular expanded plastics foams. In- 
cludes physical properties and typical 
applications. (70) 


Drop Forgings. J. H. Williams & Co., 
20 pp, illus. Shapes and sizes of forg- 
ings made from carbon, alloy and 
stainless steel, monel, brass, bronze, 


ties for manufacturing tubing of vari- 
ous metals and alloys. (89) 


Pearlitic Malleable Castings. Central 
Foundry Div., General Motors Corp., 
11 pp, illus. Provides engineering data 
on Armasteel castings, plus machin- 
ing information. (90) 


Cast Iron Specifications. Gray Iron 
Founders’ Society, Inc., 4 pp. Covers 
gray and nodular (ductile) cast irons 
and cast pressure pipe, soil pipe, 
valves and fittings. (91) 
Drawn Metal Shapes. Hydroforming Co. 
of America, 6 pp, illus. Shows savings 
achieved on tooling costs by using 
Hydroforming, a custom, deep draw- 
ing service. (92) 
Extruded Shapes. Jones & Laughlin 
Steel Corp., 12 pp, illus. Sizes, me- 
chanical properties, shapes, quantities 
and applications of hot extruded, cold 
drawn sections. (93) 
Steelmaking. Jones & Laughlin Steel 
Corp., Stainless Steel Div., 12 pp, illus. 
Color photographs illustrate the vari- 
ous steps in steelmaking. (94) 
Steel Wire. Keystone Steel & Wire Co., 
12 pp, illus., No. la Ke. [Illustrates 
various kinds of steel wire and dis- 
cusses cold heading. (95) 
Steel Research. LaSalle Steel Co., 8 pp, 
illus. Outlines facilities, organization 


and services of the research and de- 


velopment department of LaSalle. 
(96) 


Copper Coated Wire. National-Stand- 
ard Co., Wagner Litho Machinery 





To get suppliers’ free literature use 
prepaid post card on pp 41 and 42. 











copper, aluminum and titanium. Shows 
facilities for producing these forgings. 
(71) 


Rubber Parts. Williams-Bowman Rub- 
ber Co., 1 p. Dimensional] tolerances 
for extruded and molded rubber prod- 
ucts, gaskets, washers and rubber- 
covered rolls. Parts are made of nat- 
ural and synthetic rubber. (72) 


Cold Rolled Metal. Yoder Co., 88 pp, 
illus. Tells how to produce a wide 
variety of metal shapes by cold roll 
forming. Shows the use of cold formed 
moldings, trim and tubular shapes in 
a number of products. (73) 


Manganese Steel. Youngstown Sheet & 
Tube Co., 4 pp, No. 847M2. Chemical 
composition, physical properties, cor- 
rosion resistance, and welding infor- 
mation for a series of manganese- 
containing high strength steels. (74) 


Sandwich Construction. Zahorski Engi- 
neering, Inc., 4 pp, illus. Applications, 
strength and fabrication data for a 
structural sandwich that is available 
in stainless steel, titanium, aluminum 
and fiberglass. (75) 


Div., 8 pp, illus., No. 202. Uses, cor- 
rosion resistance, strength, electrical 
resistivity and bend strength of cop- 
per coated wire in sizes from 0.0438 to 
0.0310 in. (97) 
Zine Coated Steel. Weirton Steel Co. 
Div., National Steel Corp., 8 pp, illus. 
Outlines advantages, uses and proper- 
ties of zinc coated steel sheets. (98) 
Steel Die Forgings. Park Drop Forge 
Co., 8 pp, illus. Information on closed 
die forgings made of carbon, alloy, 
stainless and heat resisting steels in 
sizes from 5 to 5000 lb. (99) 


Steel Wire. Pittsburgh Steel Co., 120 
pp, illus. Sizes, tensile strength and 
chemical composition of approximate- 
ly 100 types of steel wire. (100) 


Coated Steel Strip. Thomas Strip Div., 
Pittsburgh Steel Co., 20 pp, illus. Con- 
tains actual samples of strip steel 
electrolytically coated with zinc, cop- 
per, brass, lead alloy, nickel and chro- 
mium, in natural and buffed finishes. 

(101) 
Steel Bars. Connors Steel Div., H. K. 
Porter Co., Inc., 4 pp, illus. Properties 
and uses of steel bars and structural 
sections that are hot rolled or cold fin- 
ished to customer specifications. 

(102) 
Roll Formed Shapes. Rol] Formed Prod- 
ucts Co., 26 pp, illus. Information on 
roll formed shapes produced from 
both ferrous and nonferrous mete; 


Spring Steels. Sandvik Steel, Inc., 6 pp, 
illus. Sizes, materials and chemical 
composition of spring and specialty 
strip steels. (104) 


Steel Patterns. Sharon Steel Corp., 16 
pp, illus. Advantages, applications, 
fabrication, availability and design of 
surface rolled steel] patterns, (105) 
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Metal Stampings. Standard Stamping & 
Perforating Co., 114 pp, illus. Cata- 
log of standard stamped and perfo- 
rated patterns. (106) 


Powder Metallurgy. F. J. Stokes Ma- 
chine Co., 35 pp, illus. Shows how 
parts are made from ferrous and non- 
ferrous metal powders. (107) 


Steels. Timken Roller Bearing Co., 
Steel & Tube Div., Canton, Ohio. Com- 
plete catalog of steels, Write on com- 
pany letterhead directly to Timken. 


Small Metal Parts. Torrington Co., 4 
pp, illus. Describes small custom metal 
parts such as pins and pivots, clock 
rotor shafts and gear studs. (108) 
Steel Strip. American Steel & Wire Co. 
Div., U.S. Steel Corp., 48 pp, illus. 
Physical properties, dimensions, tem- 
pers and finishes of cold rolled stain- 
less and carbon steel strip. (109) 


Electrolytic Iron. Vian der Horst Corp., 


4 pp, illus. Uses, properties and ap- 
plications of Vanderloy, an electro- 
lytic iron. (110) 


Cold Formed Parts. Van Huffel Tube 
Corp., 48 pp, illus. Information on 
cold formed metal parts. (111) 


Vanadium Steels, trons. Vanadium 
Corp. of America, 83 pp, illus. Gives 
chemical composition, heat treatment, 
physical properties and uses of van- 
adium-containing steels and irons. 
(112) 
Investment Casting Alloys. Wai-Met Al- 
loys Co., 4 pp, illus. Information on 
tool and stainless steel certified alloys 
for investment castings. (113) 


Stainless Steel. Washington Steel Corp., 
28 pp, illus. Physical properties, chem- 
ical composition, corrosion resistance, 
and availability of a nickel-free stain- 
less steel called Microrold 430. (114) 


Nonferrous Metals 
e Parts e Forms 


Investment Castings. Alloy Precision 
Castings Co., 2 pp, illus. Chemical 
composition and physical properties 
of ferrous and nonferrous alloys for 
investment castings. (119) 


Bronze Electrodes. Ampco Metal, Inc., 
4 pp, illus., No. W-25a. Applications, 
characteristics, properties and sizes of 
bronze electrodes. (120) 


Nonferrous Castings. Atlantic Casting 
& Engineering Corp., 12 pp, illus. In- 
formation on nonferrous castings cast 
to ordinary machining tolerances. 
(121) 
Investment Castings. Austenal Labora- 
tories, Inc., Microcast Div., 12 pp, 
illus. Describes Microcast process and 
gives properties of investment cast 
alloys. (122) 
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Impact Extrusions. Hunter 
Douglas Aluminum Div., Bridgeport 
Brass Co., 44 pp, illus. Gives a step- 
by-step description of backward and 
forward aluminum impact extrusions. 


Aluminum 


(123) 
Nonferrous Tubing. Wolverine Tube 
Div., Calumet & Hecla, Inc., 4 pp, 
illus. Uses and properties of a finned 
aluminum condenser tube. (124) 
Metal Powder Shapes. Amplex Div., 
Chrysler Corp., 52 pp, illus. Data on 


Oilite metal powder shapes, including 
sleeve, flange and thrust bearings; 
cored and solid bar; and plate stock. 

(125) 
Zirconium Metal. Columbia - National 
Corp., 8 pp, illus. Reviews established 
and potential applications for zirco- 
nium metal, gives physical properties, 
and discusses methods of fabrication. 

(126) 


Die Castings. Dollin Corp., 16 pp, illus. 
Booklet describes plant and facilities 
for making die castings. (127) 


Magnesium-Thorium Alloys. Dow Chem- 
ical Co., 14 pp, illus. Discusses the 
radioactivity of thorium-containing 
alloys. Information on welding, pick- 
ling and chemical milling. (128) 


Alloy Handbook. Wilbur B. Driver Co., 
150 pp, illus. Manual on company’s 
alloys, technical services, plants and 
facilities. (129) 
Static and Centrifugal Castings. Duraloy 
Co., 16 pp, illus., No. 33854-G. De- 
scribes facilities for producing high 
alloy static and centrifugal castings. 


(130) 
High Density Metal. Fansteel Metallur- 
gical Corp., 16 pp, illus. Properties 





and uses of Fansteel 
machinable tungsten-copper-nickel al- 
loy. (131) 


Nonferrous Tubing. Fromson Orban 
Co., 4 pp, illus. Lists some of the fields 
this company serves and the products 
supplied in aluminum, brass and cop- 
per tubing. (132) 


Laminated Metals. General Findings & 
Supply Co., and Leach & Garner Co., 
8 pp, illus. Sizes and forms of pre- 
cious and laminated metals for elec- 
tronic, aircraft and automotive parts. 


(133 
Electrical Contact Materials. Gibson 
Electric Co., 16 pp, illus., No. C-520. 


Properties and uses of electrical con- 
tact materials, including fine silver, 
palladium, nickel, silver alloys and 
silver cadmium oxides. (134) 


Metal Powders. Chemical - Pigments - 
Metal Div., Glidden Co., 6 pp. Infor- 
mation on lead and Resistox copper 
powders. (135) 


Zinc Die Castings. Gries Reproducer 
Corp., 8 pp, illus. Design information 
and physical data on zinc alloys for 
die castings. (136) 


Copper and Brass Tubing. H & H Tube 
& Mfg. Co. Describes a complete line 
of copper and brass tubing. (137) 


Brass, Aluminum Parts. Hampden Brass 
& Aluminum Co., 24 pp, illus. Infor- 
mation on brass and aluminum cast- 
ings and reinforced plastics products. 

(138) 
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Powder Metallurgy. Harper Wle 
Furnace Corp. Bibliography of p 
der metallurgy articles printed 
1954 and 1955 in the United St; 
England and Canada. (1 
Die Castings. Ainsworth Precision |] 
Harsco Corp., 24 pp, illus. Desc; 
facilities for producing alumir 
magnesium and zinc die castings 
(1.9) 
Aluminum Structures. Harvey Alu:)j- 
num Sales, Inc., 12 pp, illus. Proper- 
ties and structural applications r 
aluminum extrusions. (141) 
Investment Castings. Hitchiner 
Co., 16 pp, illus. Outlines major ad- 
vantages of both ferrous and nonfer- 
rous investment castings. (142) 
indium Alloys. Indium Corp. of Amer- 
ica, 93 pp, graphs. Discusses consti- 
tution of indium alloy systems. (143) 
Nickel Alloys. International Nickel Co. 
Inc., illus. Properties of nickel alloys 
at low temperatures. Data cover only 
those materials in current use. (144) 


Rare Earths. Lindsay Chemical Co., 12 
pp, illus. Describes company’s work 
in the rare earth field. (145) 
Copper Tubing. Mackenzie Walton Co., 
4 pp, illus. Facilities for producing 
precision nonferrous seamless tubing, 
particularly capillary, thin wall and 
braided tubing. (146) 
Zirconium Alloys. Magnesium Elektron, 
Inc., 12 pp, illus. Chemical composi- 
tion and properties of two magnesi- 
um-zirconium alloys. Shows miscel- 
laneous aircraft castings made from 
these alloys. (147) 


Alloying Metal. Mallinckrodt Chemical 
Works, 6 pp, illus. Discusses the use 
of misch metal (cerium) in high nickel 
alloys, magnesium and nodular iron. 

(148) 


Aluminum Bronze. Mueller Brass Co., 7 
pp, illus. Chemical and mechanical 
properties and uses of Tuf-Stuf, high 
copper-base alloys. (149) 
Nonferrous Powder Parts. New Jersey 
Zine Co., 4 pp, illus. Advantages of 
nonferrous powder parts in product 
engineering with emphasis on brass 
powder parts. (150) 
Copper Tubing. Penn Brass & Copper 
Co., 6 pp, illus. Features of this com- 
pany’s seamless copper tubing. In- 
cludes tables of safe internal working 
pressures of various tubing ae , 
15 
Phosphor Bronze. H. K. Porter Co., 
Inc., Riverside-Alloy Metal Div., 4 pp, 
illus., No. T-4. Outlines advantages, 
applications and features of a fine 
grain phosphor bronze. (152) 


Aluminum Extrusions. Precision Extru- 
sions, Inc., 12 pp, illus., No. 5702. In- 
formation on aluminum extrusions. 
Properties and uses of extruded alu- 
minum alloys are given. (153) 
Aluminum. Reynolds Metals Co., 6 pp, 
illus. Graphs show yearly corrosion 
rates of more than 100 chemicals on 
aluminum. (154) 


Aluminum Strip. Scovill Mfg. Co., 20 
pp, illus. Physical characteristics, 
weights and fabricating data for alu- 
minum alloy strip. (155) 


Nonferrous Alloys. Seymour Mfg. Co., 
40 pp, illus. Extensive technical dats 
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or nickel silver and phosphor bronze, 
a well as cleaning and annealing 
ir ormation, (156) 


C rrosion Resistant Alloys. Haynes Stel- 
|i 2 Co., Union Carbide Corp., 104 pp, 
ii us. Corrosion resistance, chemical 
compositions, and physical, mechani- 
ec | and high temperature properties 

four nickel-base alloys. (157) 


C pper-Base Castings. Waukesha Foun- 
y Co., 8 pp, illus. Applications, 
ysical properties, chemical composi- 
n and advantages of copper-base, 
gh nickel castings. (158) 


\iuminum Extrusions. R. D. Werner Co., 
c., 4 pp, illus. Information on sizes 
ind uses of aluminum extruded and 
roll formed shapes. (159) 


Light Metal Forgings. Wyman-Gordon 
Products Corp., 4 pp, illus. Informa- 
tion on large light alloy forgings. 
particularly those of magnesium and 
7075 aluminum. (160) 
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Plastics & Rubber 
e Parts e Forms 


Acrylic Rods, Tubes. Ace Plastic Co., 
4 pp, illus. Illustrates range of acrylic 
rods, tubes and shapes used in the 
electronics industries. Tables show di- 
electric strength and chemical resist- 
ance, (166) 


Polyethylene. American Agile Corp., 4 
pp, illus. Mechanical, chemical and 
electrical] properties, ultraviolet resis- 
tance and uses of Agilene-HT, an 
irradiated polyethylene. (167) 


Sealing Compounds. Presstite-Keystone 
Engineering Products Div., American 
Marietta Co. Pictures and captions 
show sealing compound applications 
in the automotive and refrigerator in- 
dustries. (168) 


Filler for Nylon. Climax Molybdenum 
Co. Div., American Metal Climax, Inc., 
4 pp, illus., No. Lu-12. Describes use 
of molybdenum disulfide as a filler in 
nylon, phenolic laminates, Teflon, nat- 
ural and synthetic rubber and in as- 
bestos. (169) 


Reinforced Molding Compounds. Atlas 
Powder Co., Chemicals Div., 34 pp. 
Physical, mechanical, chemical and 
electrical properties of low pressure, 
reinforced polyester molding com- 
pounds. (170) 


Tefion Parts. Continental-Diamond Fi- 
bre Corp., Div. of Budd Co., Inc., 8 
pp, illus.. No. GST-58. Mechanical. 
electrical and chemical properties of 
glass-supported Teflon sheets, tapes. 
laminates, metal-clad and fabricated 
parts. (171) 


Plastics Pipe. Carlon Products Corp., 4 
pp, illus. Answers most freauently 
asked questions about carbon flexible 
plastics pipe and carbon rigid pipe. 
(172) 


Corrosion Resistant Plastic. Ceilcote Co., 
Ine., 12 pp, illus. Chemical resistance, 
physical properties, sizes and worka- 
bility of a corrosion-proof thermoset- 
ting plastic reinforced with glass and 
synthetic fibers. (173) 


Molded and Extruded Rubber. Continen- 
tal Rubber Works, 8 pp, No. 100. 







Dimensions of molded and extruded 
rubber with cross sectional illustra- 
tions. (175) 
Urethane Foams. Dayton Rubber Co., 
14 pp, illus. Electrical, mechanical 
and thermal properties of urethane 
foams. Charts show aging, compres- 
sion and stress-strain properties. 
(176) 
Teflon. Dixon Corp., 4 pp, illus. Chemi- 
cal and heat resistance and low coef- 
ficient of friction of the company’s 
TFE resin called Rulon. (177) 
Plastics Lining. Dow Chemical] Co., 18 
pp, illus., No. 171-77. Properties, in- 
stallation data and uses of a flexible, 
vinylidene chloride, chemical resistant 
lining for storage tanks and fume 
ducts and hoods. (178) 


Silicone Molding Compounds. Dow Corn- 
ing Corp., 4 pp, illus., No. 7-603. Heat 
stability, physical and electrical prop- 
erties, moisture absorption, thermal 
conductivity and corrosion and fungus 
resistance of silicone resin molding 
compounds. (179) 


Polyester Film. E. I. du Pont de Ne- 
mours & Co., Inc., Film Dept., 8 pp, 
illus. Uses and physical and chemical 
properties of Mylar polyester film. 
(180) 
Polyethylene Film. E. I. du Pont de 
Nemours & Co., Inc., Polychemicals 
Dept., 8 pp, illus. Characteristics, 
properties and applications for film 
made from Alathon polyethylene res- 
ins. (181) 
Teflon Products. Ethylene Chemical 
Corp., 1 p., illus. Dimensional data, 
sizes and other features of the com- 
pany’s line of Teflon sheets, extru- 
sions, moldings, pipe and hose liners. 
(182) 


Injection Molding Compounds. Fiiberfil, 
Inc., 4 pp. Physical, electrical and 
chemical properties of Fiberfil Sty- 
rene G and Nylon G glass-reinforced 
injection molding compounds. (183) 


Silicone Selector. Silicone Products 
Dept., General Electric Co., 4 pp, 
illus., No. AA 24 E. Lists major cate- 
gories and properties of silicone com- 
pounds. Cross references to AMS and 
ASTM specifications are included. 
(184) 


Latices for Textiles. B. F. Goodrich 
Chemical Co., 16 pp. Uses and prop- 
erties of Hycar synthetic rubber lat- 
tices in the textile industry. (185) 
Custom-Made Rubber Parts. Goshen 
Rubber Co., Inc., 8 pp, illus. Informa- 
tion on development and production 
of custom-made rubber parts. (186) 
Corrugated PVC Sheets. H. M. Hartwell 
& Son, Inc., Industrial Plastics Div., 
24 pp, illus. Lining procedures for 
corrugated PVC sheet liners. (187) 


High Density Polyethylene. Hercules 
Powder Co., Cellulose Products Dept., 
6 pp. Properties and uses of Hi-fax, 
a high density polyethylene made by 
the Ziegler process. (188) 





To get suppliers’ free literature use 
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Phenolic Molding Compound. Durez 
Plastics Div., Hooker Electrochemical 
Co., 4 pp, illus. Information on a 
medium impact phenolic molding com- 
pound including tensile strength, 
shrinkage and water absorption. (189) 


Tefion Linings. Metalweld, Inc., Protec- 
tive Coatings Div., 4 pp, illus. Physi- 
cal properties and uses for a cement- 
able Teflon lining for table tops, elec- 
trical insulation, tanks and mixers. 
Company applies linings at its own or 
customer’s plant. (190) 


Sandwich Core. Narmco Resins and 
Coatings Co., 6 pp. Formable core 
material for aluminum sandwich con- 
structions where small-radius curves 
are needed. (192) 


Polyethylene Processing. U. S. Indus- 
trial Chemicals Co., Div. of National 
Distillers Products Corp., 6 pp, illus. 
Discusses polyethylene processing 
with emphasis on reduction of warp- 
age in injection molding and choice of 
the right resin for polyethylene wire 
coating. (193) 


Laminated Plastics Comparator. National 
Vulcanized Fibre Co., 4 pp. Electrical, 
mechanical, physical and chemical 
properties of phenolic, melamine, poly- 


ester, epoxy and silicone laminated” 


plastics are compared. (194) 


Nylon Molding Powder. National Poly- 
mer Products, Inc., 2 pp, illus. Prop- 
erties of Nylatron GS, a molybdenum 
disulfide-filled nylon molding prion) 

195 


Plastics Parts. Pipco International 
Corp., 20 pp, illus., No. 501. Color, 
sizes and prices of nylon, polyethylene 
and butyrate bearings, gears, closures 
and spacers. (196) 


Teflon Products. Raybestos-Manhattan, 
Inc., Plastic Products Div., 8 pp. Typ- 
ical applications, properties and sizes 
of Teflon and Raylon (reprocessed 
Teflon) sheets, tapes, and molded and 
extruded rods and tubes. (197) 


Molded Plastics. Richardson Co., 8 pp, 
illus. Manual on molded plastics for 
automotive, electrical, appliance and 
industrial applications. Case histories 
of 12 different applications. (198) 


Gasket Materials. Rogers Corp., 13 pp, 
illus. Forms available and physical 
and chemical properties of a gasket- 
ing material for electrical insulation, 
gaskets and filters. (199) 


Rubber. Roth Rubber Co., 1860 S. 54 
Ave., Chicago, Ill., Rubber Sampler 
No. MM3. Actual rubber samples with 
hardness from 5 to 100 durometer. 
Write on company letterhead directly 
to Roth. 


Vulcanized Fibre Products. Spaulding 
Fibre Co., 36 pp, illus. Properties of 
vulcanized fibre sheets, rods and tubes 
and fabricated parts. (200) 


Laminated Plastics. Synthane Corp., 6 
pp, illus. Properties and dimensions 
for six grades of metal-clad plastics 
laminates for printed and etched cir- 
cuits. (201) 


Laminated Plastics. Taylor Fibre Co., 
Norristown, Pa., 4 pp, illus. Informa- 
tion on rolled copper-clad plastics 
laminates that can be converted to 
printed circuits by photographic, silk- 
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TECHNICAL 
LITERATURE 


screen and offset printing. Write on 
company letterhead directly to Taylor. 


Plastics Guide. Bakelite Co., Div. of 
Union Carbide Corp., 16 pp, illus. 
Gives fabricating techniques, applica- 
tions and properties of polyethylenes, 
vinyls, phenolics, styrenes, epoxies and 
polyesters. (202) 
Kel-F Laminates. U. S. Gasket Plastics 
Div., Garlock Packing Co., 4 pp, illus., 
No. AD-152. Properties of a corrosion 
resistant Kel-F plastics lining mate- 
rial, Gives typical applications and 
tells how to apply the material. (203) 


Plastics Pipe. National Tube Div., U. S. 
Steel Corp., 28 pp, illus., No. 24. 
Data on unplasticized rigid polyvinyl 
chloride pipe, both normal and high 
impact types. (204) 
Extruded Plastics, Rubber. Conneaut 
Rubber & Plastics Co. Div., U. S. 
Stoneware Co., 4 pp, illus., No. CR-53. 
Die making and production facilities 
for rubber and plastics extrusions. 
(209) 
Synthetic Rubber Products. Western Felt 
Works, Acadia Synthetic Products 
Div., 6 pp, illus. Shows various types 
of molded, extruded, die cut and lathe 
cut synthetic rubber parts and sheets. 
(205) 
Plastics Laminate. Westinghouse Elec- 
tric Corp., Micarta Div., 8 pp, illus., 
No. B-6577. Information on construc- 
tion _and properties of copper-clad 
plastics laminates for printed circuits. 
(206) 


Fiberglass-Reinforced Plastics. White 
Sewing Machine Corp., Apex Rein- 
forced Plastics Div., 4 pp, illus. Case 
histories of custom molded fiberglass 
parts. (207) 


Stabilizing Vinyl Resins. Witco Chemical 
Co.. 24 pp. Discusses various types of 
stabilizers for vinyl resins. (208) 


Other Nonmetallics 
e Parts e Forms 


Glass Fabrics. Coast Mfg. & Supply Co., 
20 pp, illus. Describes a line of glass 
fabrics and discusses resin systems 
for impregnating fabrics and papers. 

(214) 


Glass. Corning Glass Works, 16 pp, 
illus., No, B-83. Mechanical, thermal, 
electrical and chemical properties of 
alumino-silicate glass and radiotron 
tube and capacitor glass. (215) 


Friction or Damper Parts. World Bestos 
Div., Firestone Tire & Rubber Co., 4 
pp, illus., No. 648. Available molded 
parts—brake linings and blocks, trans- 
mission linings, clutch facings and 
thrust washers. (217) 


48 ¢ MATERIALS IN DESIGN 


Formerly Materials & Methods 


Ceramic Parts. Centralab Div., Globe- 
Union Inc., 16 pp, illus. Properties, 
uses and specifications for a series of 
alumina and other ceramic materials. 
Information on metallizing ceramics. 

(218) 
Graphite. Graphite Specialties Corp., 
4 pp., No. GS-101-1. Chemical and 
physical properties of an impervious 
graphite, more than 99.5% pure car- 
bon, for high temperature parts. (219) 
Titanium Carbide Alloys. Kennametal, 
Inc., 12 pp, illus. Design information, 
physical and thermal properties and 
corrosion resistance of titanium car- 
bide alloys. (220) 
Custom Glass. Lancaster Glass Corp., 
27 pp, illus. Information on _ lead 
glasses for electronics, heat resisting 
borosilicate glasses, lime glasses and 
other glasses. (221) 
Tungsten Carbide. Metal Carbides 
Corp., 24 pp, illus. Information on 
tungsten carbide products produced 
by both hot and cold pressed methods. 
Shows company facilities. (222) 


Mica Insulation. Mica Insulator Div., 
Minnesota Mining & Mfg. Co., 20 pp, 
illus. Thicknesses and_ dielectric 
strengths of mica rings, tubes, plates, 
sheets and tapes available for Class B, 
H and C electrical insulations. (223) 


Carbon Parts. Morganite, Inc., 12 pp, 
illus. Chemical and physical proper- 
ties and sizes of carbon parts. (224) 
Cork, Magnesia Insulations. Mundet 
Cork Corp., Insulation Div., 4 pp, illus. 
Brief description of a series of wool 
felt, expanded polystyrene, magnesia 
and cork insulations for use at hich 
temperatures. (225) 
Glass-Bonded Mica. Mycalex Corp. of 
America, 24 pp, illus. Physical, elec- 
trical and thermal properties, and 
dimensional tolerances of ceramo- 
plastics and glass-bonded micas. (226) 


Carbon Graphite. Pure Carbon Co., Inc., 
12 pp, illus., No. 55. Catalog on carbon 
graphite for mechanical applications. 

(227) 
Ceramic Magnets. Stackpole Carbon 
Co., 12 pp, illus., No. RC-11A. Mag- 
netic properties and uses of high 
coercive force permanent ceramic 
magnets for various mechanical, elec- 
trical and _ electronic applications. 

(228) 


Industrial Ceramics. Star Porcelain Co., 
20 pp, illus., No. 57. Descriptive and 
engineering data on commercial white 
porcelain, Nu-Blac, Thermolain, Stea- 
tite, Vitrolain, Humidolain. Lavolain, 
and 5606 Refractory materials. (229) 


Insulating Materials. Westinghouse 
Electric Corp., illus., No. B-7206. 
Types, characteristics and applica- 
tions of Class A shellac and varnish- 
coated papers and organic varnished 
glass. Also discusses Class H insula- 
tions. (230) 


Finishes @ Cleaning and Finishing 


Zinc, Cadmium Finishes. Allied Research 
Products, Inc. Describes Iridite fin- 
ishes for zinc and cadmium in chromi- 
um-like, olive green, iridescent and 
other colors. (236) 


ENGINEERING 





Copper Anodes. American Metal C| 
ax, Inc., 4 pp. Advantages of us 
OFHC copper anodes in electroplat 
operations. (2 
Conversion Coatings. Chemical Co 
42 pp. General description, b 
make-up and specifications for a m 
ber of conversion coatings for corn 
sion protection of zine and cadmiu. 
(288) 
Metallized Ceramic Coating. Frenchto 
Porcelain Co., 4 pp, illus. Data 
Molcote, metal-to-ceramic coating, t 
may be hard soldered up to 2200 F, 
(239) 
Nickel Plate. General American Trans- 
portation Corp., 28 pp, illus. Covers 
Kanigen nickel alloy plating, corrosion 
resistant fasteners and plastics mold- 
ing facilities. (240) 
Tefion-Coated Materials. General Plas- 
tics Corp., 4 pp. Sizes, properties and 
applications of Teflon-coated metals, 
glass fabrics and felt. (241) 
Metallizing Equipment. High Vacuum 
Equipment Corp., 8 pp, illus., No. 551, 
Dimensions, features, uses and oper- 
ating data for high vacuum metal- 
lizing equipment. (242) 
Silicon Coating. Mantoii-Gaulin Mfg. 
Co., 4 pp. Describes a_ silicon-base, 
synthetic resinous coating that pro- 
tects all types of surfaces against 
acid and alkali cleaning solutions, 
steam, brine «and lactic acids. (243) 
Chromium Electroplate. Metal & Thermit 
Corp., 4 pp, illus., No. CFC-2. Cor- 
rosion and wear resistance of a crack- 
free chromium electroplate. Gives 
typical applications. (244) 
Colored Silicone Finishes. Midland In- 
dustrial Finishes Co., illus. An inter- 
esting discussion of the applications 
of colored silicone finishes. (245) 


Plastics Cleaner. Northwest Chemical 
Co., 1 p. Information on the use of 
a liquid stripper to remove organic 
finishes from plastics. (246) 
Treating Aluminum Strip. Parker Rust 
Proof Co., 4 pp, illus. Shows how 
aluminum strip is washed, rinsed, 
phosphate coated and painted in the 
production of aluminum = awnings, 
doors and siding. (247) 


Porcelain Enamel. Porcelain Enamel In- 
stitute, 30 pp, illus. Outlines types, 
uses and properties of porcelain enam- 
el coatings. A glossary lists terms used 
in porcelain enameling. (248) 


Electrostatic Spray Painting. Ransburg 
Electro-Coating Corp., 16 pp, illus. 
Typical on-the-line examples of the 
Ransburg No. 2 process of electro- 
static spray painting. (249) 
Plastisol Coatings. Reynolds Chemical 
Products Co., 14 pp. Outlines proper- 
ties of plastisol coatings for plating 


racks, bottles, gloves, ropes and wire. 
(250) 


Silver and Nickle Plating. Sel-Rex Corp., 
Precision Metals Div., 16 pp. Describes 
Silvrex bright silver plating process. 
Also explains Lectro-Nic process for 
depositing hard, ductile nickel coat- 
ings. (251) 
Wash Primers. Shawinigan Resin: 
Corp., 6 pp. Compares properties 0: 


wash primers, Butvar and Formva', 
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th the properties of other corrosion 
1ibiting materials. (252) 
otective Coatings. U. S. Stoneware 
.. Plastics & Synthetics Div., 30 pp, 
us. Properties, uses, limitations and 
st of specialized protective coatings. 
(253) 
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Joining & Fastening 


elding Rods. American Chain & 
ible Co., Inc., Page Steel & Wire 
Liv., 4 pp, No. DH-1218-K. Properties 
and uses of gas welding rods, bare 
ectrodes, automatic welding wire and 
etal spray wire. (259) 
asteners. Boots Aircraft Nut Corp., 
pp, illus. Information on threaded 
inserts for sheet metal assembly and 
other uses, (260) 
Lock Fasteners. Continental Screw Co., 
4 pp, illus. Application data on vari- 
ous sizes and shapes of Nylok self- 
locking screws and bolts for various 
consumer products. (261) 


Self-Locking Nut. Elastic Stop Nut 
Corp. of America, 6 pp, illus. Where 
and how to use Esna Elastic stop 
nuts, which are locked on the bolt by 
the gripping action of the collar. (262) 
Screws. Elco Tool & Screw Corp., 4 pp, 
illus. Condensed catalog with general 
information on all principal types of 
screws, bolts, threaded products and 
cold headed products. (263) 
Inserts. Groov-Pin Corp. Self-tapping 
insert used as original equipment and 
for salvage and repair of stripped 
threads. (264) 


Metal Joining. Handy & Harman, 4 pp, 
illus., No. 74. Application data on the 
company’s line of Easy-Flo low tem- 
perature silver brazing alloys. (265) 
Arc Welders. Harnischfeger Corp., 4 
pp, illus., No. W99-1. Describes a.c.-d.c. 
arc welders that are suitable for me- 
tallic are, Heliarec, sigma and spot 
gun welding. (266) 
Cold Headed Fasteners. John Hassall, 
Inc., 4 pp, illus. Lists possibilities and 
limitations of cold heading as a high 
speed, low-cost production method for 
rivets, screws and threaded parts. 
(267) 
Socket Screws. Holo-Krome Screw 
Corp., 32 pp, illus. Prices of cold 
forged socket screw products. (268) 


Blind Rivets. Huck Mfg. Co., 16 pp, 
illus. Gives dimensional] data and spe- 
cifications for a line of blind rivets. 
Charts give Air Force, Navy, and 
Army Ordnance part numbers. (269) 


Welding Electrodes. Lincoln Electric 
Co., 12 pp, illus., No. 7000.1. Physical 
properties, specifications, welding pro- 
cedures and sizes fora _ series of 
manual electrodes for welding mild, 
low alloy and high strength steels. 

(270) 
Threaded Parts. Lock-Thread Corp., 32 
pp, illus, Tensile and fatigue strengths, 
uses, dimensions, advantages and in- 
stallation data for threaded studs, 
screws, bolts, nuts and pipe plugs. 

271) 
Thermosetting Adhesives. Raybestos- 
Manhattan, Inc., Adhesives Dept., 4 
pp, No. 650A. Uses, shear strength 
values, heat resistance and applica- 


en 






tion data for thermosetting adhesives. 

(272) 
Wood Adhesive. Reichhold Chemicals, 
Inc., 2 pp, No. G-11. Describes an ad- 
hesive made of plasticized polyvinyl 
acetate resin that is used in the wood- 
working industry. (273) 
Set Screws. Set Screw & Mfg. Co., 28 
pp, illus., No. 21. Information on self- 
tapping and heat treated stainless 
steel set screws. (274) 
Locking Fasteners. Simmons Fastener 
Corp., 8 pp, illus. Dimensional] data, 
features and uses for a line of “quick- 
lock” fasteners. (275) 
Rivets. Townsend Co., 8 pp, illus., 
TL-124. Dimensions and uses for stain- 
less, carbon and alloy steel, aluminum 
and copper lock bolts, fasteners and 
rivets. (276) 
Heliarc Welding. Linde Co., Div. of 
Union Carbide Corp., 8 pp, illus. 
Shows use of Heliare welding in 
fabricating stainless steel exhaust 
systems, magnesium shell racks, lead 
flashings and stainless steel] exhaust 
cones for jet engines, (278) 
Brazing Alloys. Wall Colmonoy Corp., 
2 pp, No. 16. Gives nominal composi- 
tion, solidus and liquidus temperature, 
brazed joint ductility, and recom- 
mended brazing temperature and at- 
mospheres for 11 brazing alloys. (279) 
Nylon Screws. Weckesser Co., 3 pp, 
illus. Describes black nylon screws 
and nuts and gives application data. 

(280) 


Methods & Equipment 


Testing Spring Steel. Associated Spring 
Corp., 8 pp, illus., No. 5. Recent issue 
of Mainspring describes some special 
inspection tests for hardened spring 


steel. (286) 


Fatigue Testers. Baldwin-Lima-Hamil- 
ton Corp., Electronics and Instrumen- 
tation Div., 12 pp, illus., No, 4217. 
Specifications, features, accessories 
and operating data for a series of 
multi-range fatigue testers. (287) 
Optical Parts. Bausch & Lomb Optical 
Co., 16 pp, illus., No. L-117. Dimen- 
sions, prices, and uses for lenses, 
prisms, reflectors, condensers and 
miscellaneous optical parts. (288) 


Platinum Thermocouples. J. Bishop & 
Co., Platinum Works, Precious Metals 
Div., 4 pp. Discusses the use of plati- 
num and platinum alloy thermocouples 
for the accurate measurement of high 
temperatures. (289) 


Stainless Steel Heads. G. QO. Carlson, 
Inc., 4 pp, illus. Typical stock sizes 
for press formed neat made of types 
304, 304L, 316 and 316L stainless 
steels. (290) 


Metal Forming. Cincinnati Milling Ma- 
chine Co., Process Machinery Div., 20 
pp, illus., No. M-1908. Discusses hy- 
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droforming, and compares 1t with con- 
ventional drawing methods. (291) 
Chilling Units. Cincinnati Sub-Zero 
Products, 2 pp, illus. Dimensions, tem- 
perature ranges, capacity and uses for 
custom-built sub-zero chilling units. 
(292) 
industrial Radiography. Eastman Kodak 
Co., X-Ray Div., Rochester 4, N. Y., 
140 pp, illus., price $5. Information 
on the use of radiography for in- 
dustrial inspection. Includes chapters 
on the radiographic process, x-ray and 
gamma-ray sources, and radiation 
protection. Write on company letter- 
head directly to Eastman Kodak. 


Heating Installations. General Electric 
Co., 6 pp, illus., No. GED-3633. In- 
formation on electric, gas and _ in- 
duction heating installations. (293) 


Heat Treating. C. I. Hayes, Inc., 4 pp, 
illus. Discusses laboratory and pro- 
duction facilities for solving heat 
treating problems. (294) 


Wax Injection Presses. Alexander 
Saunders & Co., 9 pp, illus., No. 
WP57. Dimensional data, specifica. 
tions, features and prices of wax in- 
jection presses, 
Ultrasonic Inspection. Sperry Products, 
Inc., 8 pp, illus., No. 50-105. Explains 
the operation of ultrasonic inspection 
and shows its use in raw material and 
finished product testing. (296) 


Chilling of Metals. Sub-Zero Products 
Co., 24 pp. Case histories on the use 
of low temperature chilling to in- 
crease the strength and toughness of 
ferrous and nonferrous parts. In- 
formation on low temperature chilling 
units. (297) 


Tablet Presses. Kux Machine Co., 4 pp, 
illus. Tableting presses for production 
of powdered metal and ceramic parts. 

(298) 


Metallic Filters. Multi-Metal Wire Cloth 
Co., Inc., 2 pp, illus., No. 545. Out- 
lines operational advantages of the 
company’s metallic filter media made 
of light gage stainless steel sheets. 
(299) 


Vacuum Furnaces. Kinney Mfg. Div., 
New York Air Brake Co., 28 pp, illus. 
Describes high vacuum furnaces for 
heat treating, annealing, brazing, 
melting, alloying and stream degas- 
sing of metals. (300) 


Induction Heating Equipment. Tocco Div., 
Ohio Crankshaft Co., 20 pp, illus., No. 
22-G. Describes induction heating 
equipment, including motor-generator, 
electronic tube and special type ma- 
chines. (301) 


Electronic Testing Machines. Tinius 
Olsen Testing Machine Co., 40 pp, 
illus., No. 54. Operating data and 
specifications for standard electronic 
physical testing machines from 500 te 
1,000,000-Ib capacity. (302) 


Electric Furnaces, Kilns. Pereny Equip- 
ment Co., 8 pp, illus., No. 570. In- 
formation on electric heat treating, 
melting and sintering furnaces, and 
electric ceramic kilns. (303) 


Cold Cabinet. Revco, Inc., 2 pp. Low 
temperature cabinet for industrial 
processes and research. (304) 
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ED COATINGS for METALS 


ee Organic. ......5.. 


DeCOTatve. ....sccce Protective 


eee iii iii i tt 


Gold color finish attracts the eye 





Vinyl finish sprayed to 
look like morroco leather 


Something new for product designers 
is Unichrome Coating 6400 — a tex- 
tured, highly mar-resistant protective 
finish. It can add distinction and dur- 
ability.to any product. It has a costly 
grained leather look, yet is applied by 
spray, in thicknesses of up to 20 mils 
per coat. 


WITHSTANDS ABUSE 


This finish is hard yet flexible. By as 
much as 10 to 1, it outlives ordinary 
textured enamels under abrasive and 
abusive service conditions. Taber ab- 
rasion tests show only 35 mg. loss in 
1000 cycles vs. 350 mg. for the enamels. 


Being a vinyl finish, Coating 6400 
withstands chemicals, corrosives, mois- 
ture. It doesn’t stain, is easy to clean. 
The surface can be varied from matte 
to gloss. It also insulates electrically, 
and helps to muffle sound. Send for 
new bulletin. 





With this textured decorative and protective coat- 
ing,products get the quality finish that befits them. 


and repels corrosion 











METAL & THERMIT 


CORPORATION 


General Offices: Rahway, New Jersey 
Pittsburgh * Atlanta ¢ Detroit 
East Chicago * Los Angeles 
In Canada: Metal & Thermit—United Chromium 
of Canada, Limited, Rexdale, Ont. 


























Products finished with M&T Bronze rival gold in appearance, in consumer appeal. Applications 


are wide as a designer's imagination. 


M&T Bronze plating process 
produces uniform copper-tin 
plate at high speed 


All may not be true gold that glit- 
ters, but improved M&T Bronze 
certainly is the image of the 24K 
kind. 


This distinctive bronze is 88% 
copper, 12% tin — with uniform 
color and coverage even on com- 
plicated shapes. The finish reflects 
more depth and character than 
brass plate; demonstrates more 
durability than copper. It is a one 
plate finish, more economical than 
the copper-nickel-gold it has re- 
placed on trophies, for example. 


DURABLE FINISH 


M&T Bronze, in addition to its eye- 
appeal, offers corrosion resistance 


For more information, turn to Reader Service card, circle No. 381 
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superior to that of copper. A clear 
lacquer or synthetic applied on top 
of this plate will assure the long, 
tarnish-free life expected from a 
quality finish. 


ECONOMICAL FINISH 


In overall economy, the M&T Bronze 
process does better than gold or 
brass plating and rivals copper. It 
can save production time, being 
able to plate as fast as one-tenth 
mil in one minute. 


EASY TO USE 


Since the M&T Bronze Process is as 
easy to control and to operate as 
those depositing single metals, it 
assures consistent results. It can be 
plated matte as well as mirror- 
bright, or anywhere in-between. 
Send for data. 


For more information, circle No. 538 > 























ARTIST'S INTERPRETATION 










There is no substitute for Stainless steel 


im outer space 








From the intense cold of outer space to the heat 

of a jet engine, Stainless Steel is the one metal that 

will stand up. In rockets, missiles and supersonic aircraft, 
Stainless Steel resists heat, friction and corrosion, 
has a high strength to weight ratio and maintains 

its structural integrity under the most severe conditions. 





Specify McLouth high quality sheet 
and strip Stainless Steel. McLouth Steel Corporation, 
Detroit 17, Michigan. 


Mc LouTH STAINLESS STEEL 





















Savings in molded rubber 
parts begin with 
improved design 


wu ORCO 


CUSTOM! 


Similar designs? Almost, but not quite. In the design at left, “A” is a stress point. 












The shrinkage of the rubber can cause concentrated strain at the edges of the bonded 
area. Ohio Rubber engineers would probably recommend the design shown at right. 

Attention to important details like this is typical of ORCO’s “customeering” of parts 
made from rubber, synthetic rubber, silicone rubber, polyurethane, and flexible vinyl, 
whether they be molded, extruded, or bonded to metal. 


From components weighing less than a gram to parts of over 73 lbs., whatever the 


shape involved, ORCO’s integrated research, design, electronically controlled compound rire bons ‘ 

ene ° 7 . ree DOOKIe 
mixing, and production facilities, assure component uniformity and quality to meet the “Component 
most exacting requirements. Check with ORCO engineers on your next rubber or CUSTOMEERING 


vinyl component problem. Your inquiry will receive prompt attention. 


\, HE OHIO RUBBER COMPANY 








-ERING! 


rubber and vinyl parts”. 








ORf'D A Division of The Eagle-Picher Company 
Willoughby, Ohio 


For more information, turn to Reader Service card, circle No. 384 For more information, circle No. 539 > 
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DESIGN FREEDOM STARTS WITH ALCOA ALUMINUM 


jai 


BELL & HOWELL GOT COLOR « TAYLOR INSTRUMENT SAVED $100,000 ANNUALLY * DICTAPHONE REDUCED PRODUCT WEIGHT 


WHAT DO YOU WANT IN SCREW MACHINE STOCK? 


You can get parts in any color 
with aluminum 

The designer today who wants last- 
ing color specifies color anodizing 
with Alcoa® Aluminum—lustrous 
color that stays new and fresh be- 


cause it’s part of the metal—color 
that does not distort dimensions. 
Color means eye-appeal for more 


sales. Would color attract more cus- 
tomers to your product? Bell & 
Howell asked this question, then 
switched to gold-anodized aluminum 
for its new Filmovara zoom projec- 
tion lens. Now Alcoa Screw Ma- 
chine Stock adds new beauty to a 
famous camera and projector line. 

Color means eye-appeal for more 


safety. Does your product have con- 
trols where a wrong move means time, 
expense, accident ? Square D’s push- 
button controls electrically operate 
everything from single machines to 
assembly lines. They switched to 
Alcoa Aluminum Screw Machine 
Stock for colored buttons that are 
oiltight and metal rugged. 
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GET DESIGN FREEDOM WITH 
ALCOA ALUMINUM SCREW MACHINE STOCK 











Result: operators now see at a glance 
what’s what, make fewer mistakes. 
Color means eye-appeal for better 
identification. Screw machine parts 
of Alcoa anodized aluminum are 
easier to see, stock, inventory and 
assemble. And color anodizing adds 
extra protection to aluminum’s in- 
herent resistance to corrosion. 


You can cut costs with aluminum 


You buy screw machine stock by the 
pound—you machine it by the foot. 
Alcoa Aluminum gives three times 
more parts per pound than steel or 
brass. Aluminum machines faster— 
cutting speeds as high as 1,000 feet 
a minute are common. Result: alu- 
minum parts can cost less than steel 
or brass. It works out this way... 


. aluminum vs steel: machine time 
makes the difference. 


. aluminum vs brass: more parts 
per pound makes the difference. 


Here’s another way to look at it: 


1. Aluminum costs less than brass, 
machines just as fast. 


2. Aluminum machines faster than 
steel and won’t rust. 


3. Aluminum scrap allowance is 
higher than either. 
Taylor Instrument Company proved 
it. By converting 40% of its parts 
to Alcoa Aluminum Screw Machine 
Stock, Taylor saved $100,000 annu- 
ally. And Taylor reports performance 
equal to or better than other metals. 


You can reduce product weight 


with aluminum 


Designers who want less weight spec- 





ify Alcoa Aluminum. Aluminum 
weighs less than steel or brass, so 
the end product weighs less. A switch 
to Alcoa Aluminum Screw Machine 
Stock played a major role in reducing 
the weight of Dictaphone Corpora- 
tion’s Time-Master dictating machine 
from 20 lbs to 12.4 Ibs. 

Aluminum weighs less than steel 
or brass, so it’s easier on automatic 
screw machines and uses less power. 
Enterprise Manufacturing Company, 
maker of Pflueger fishing tackle, re- 
ports that aluminum gives longer tool 
life and closer tolerances on drilling, 
milling, tapping and machining. 

Aluminum weighs less than steel 
or brass, so it’s easier to move, stock 
and handle. Minneapolis-Honeywell 
reports that its men like aluminum’s 
lightness, especially in the 24%” size 
they use. 


Aluminum offers superb 
machinability 


A free-machining metal, aluminum 
machines as well as free-cutting brass. 
Aluminum is machined as fast as 
the machine will run. Dictaphone 
Corporation reports, ““We chase an 
acme thread in aluminum with two 
passes, compared to six or seven in 
stainless.” 


Aluminum takes any finish 


You can polish, buff, brush or burnish 
aluminum screw machine parts. And 
the initial fine appearance does not 
deteriorate—designers no longer need 
to worry about rusting. Bell & Howell 
reports that aluminum ensures last- 
ing, maintenance-free color. 








Aluminum scrap is worth more 


Aluminum scrap brings more per 
pound than either steel or brass. 
Argus Cameras, Inc., reports that 
many of its parts require 75°% stock 
removal. ““Aluminum’s high machin- 
ability and high scrap value help 
us greatly.” 


WHAT DOES ALL THIS MEAN 
TO THE DESIGNER? 


Aluminum provides optimum design 
freedom. Aluminum gives exceptional 
machinability—limited almost en- 
tirely by machine capacity; high elec- 
trical and thermal conductivity; 
choice of any finish—or color; always 
less weight and frequently lower in 
cost than steel or brass. Summation: 
fewer restrictions on the designer. 

For more about conversion to 
Alcoa Aluminum Screw Machine 
Stock, call your nearest Alcoa sales 
office. For prompt delivery of Alcoa 
Aluminum Screw Machine Stock, 
contact your local Alcoa distributor. 
Send for Alcoa’s new booklets about 
aluminum screw machine stock. They 
contain direct quotes from design 
engineers, production engineers and 
purchasing agents of leading indus- 
tries on why they switched to Alcoa 
Aluminum. ALUMINUM COMPANY OF 
AMERICA, 869-F Alcoa Building, 
Pittsburgh 19, Pa. 


Look for tivs label it's your guide to the best in aluminum value 


“ALCOA THEATRE” ' ALCOA §._ 
é ALUMINUM 





Exciting Adventure 
Alternate Monday Evenings 
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ACIPCO 272d! fuses 
































Appleton Wire Works, Inc., manufactures high 
quality fourdrinier wires for paper making machines. 
These fine-mesh wires are woven in widths up to 
340 inches and lengths over 180 feet. 

At its Montgomery, Alabama, plant, Appleton 
“ Wire Works, Inc. uses ACIPCO steel tubes— cen- 
trifugally spun and polished at Acipco—as stretch 
rolls on the huge finishing table. These 35.625” OD, 
410” long rolls must be both dimensionally stable 





® 

e and balanced and must have a polished surface VERSATILE ACIPCO 

5 which will not affect the delicate woven wire surface CENTRIFUGALLY SPUN STEEL TUBES 

4 mechanically or chemically. 7 “e Size Range: Lengths up to 410” to meet modern 

’ Here is another example of Acipco versatility. machinery requirements have been produced. OD's 

. If your application requires heavy wall steel or from 2.25” to 50”; wall thicknésses from .25” 

tl alloy iron tubes with special physical, chemical or to 4". 

y y . P “ p" y ; sy ‘ Analyses: All alloy grades in steel and cast 

. metallurgical properties built-in, Acipco can iron, including heat and corrosion resistant stain- 

; serve you. Investigate Acipco’s complete ‘‘one less steel, plain carbon steel and special non- 
source—from start to finish’ facilities. A call or standard analyses. - 

P lett 0 hel full inf ti Aol Furnished: As cast, rough machined, or finished 

2 etter wi ring full m "ier —_ on 4cipco cen- machined, including honing. Complete welding and 
trifugally spun, tube applications in your field. machine shop facilities for fabrication. 
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FROM 


STORAGE TANK 


TO GUIDED 
MISSILE 


AT MINUS 
452 DEGREES 





Transferring corrosive fuel from storage tanks 
to missiles at pressures over 10,000 psi and at 
temperatures as low as —452°, is just one of 
many problems ESCO is resolving with spe- 
cial heavy wall stainless steel fittings. 


ESCO can help you with special fittings re- 
quirements, or meet your other fittings needs 
from stock, with 150 lb. heavy wall cast stain- 
less steel screwed fittings, socket weld fittings, 
flanges, flanged fittings and Schedule 40 weld- 
ing fittings. 

ESCO testing and research laboratories are 
equipped to tailor stainless steel alloys to the 
most exacting requirements. Rigid control of 
more than 95 steel alloys is maintained and 
metallurgical research is on a continuously 
active basis. 


Call your nearest ESCO representative for details today. 











2163 N.W. 25TH AVE. 





ELECTRIC STEEL 
FOUNDRY COMPANY 


e PORTLAND 10, ORESON 


MFG. PLANTS AT PORTLAND, ORE. AND DANVILLE, ILL. 
Offices in Most Principal Cities 


ESCO INTERNATIONAL, NEW YORK, N. Y. 
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IN CANADA ESCO LIMITED 


For more information, turn to Reader Service card, circle No. 421 
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around Norton “HOT RODS” 


Leading lab furnace builder 
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Laboratory Equipment Corporation 


CC Manufactarers J * Beciston Control Equpmen’ 
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St Joseph , Michigan 


1958 The | te 
new LECO Model 542 Box Furnace — equi d 
ipped with 


long-lif 

ay Wien heating elements — is sh 
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ube and four tube models —= 


January 19, 








Norton Company 
Worcester 6, Massachusetts 
Attention: r. W. A Davenport . 
Refractories Sales Engineering Dept. 
Gentlemen: 
d by the | 
| 


At LECO we h : 
advantages of CRYSTOLON heating nts that we 
d our complete new line of resistance 


have designe 
round them. 
‘bited at recent 


furnaces 4 
When these new furnaces were exhib 
trade shows, they created an overwhelming amount 
r customers and prospects were 
at two 





articularly impr 
field tests revealed th 
elements have far superior to ordinary 
elements. 
ra firm to advance is to 
and we really 
technologica 


g the latest in 
h Norton Hot Rods - 





Very truly yours, 
LABORATORY EQUIPMENT CORPORATION 


Y. J. Ghd 


Schmitt 
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Similar 
reports from many other plants mean that you 


too, can save wi 
00, ith ““Hot Rods” 
gi ods”’ because thei 


maintena 
nce due to less changing of elements and volt 





and straight a gee eae “Hot Rods” are stron 
their slow, avenly Beal ik product quality Sone REFRACTO 
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sos teased: Niaed c sa unbroken. For further facts s 7 aking see ... Prescribed 
tania rlon Heating Elements. NORTO en gs better products... to make your 
M ories Division, 345 New Bond N COMPANY, ro TR SE SE products better 
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HIGH DENSITY POLYETHYLENE 


wR.GRACE «co. |\@ 


POLYMER CHEMICALS Division 


OFFICES: CLIFTON, N. J.. CHICAGO. ILL. PLANT: 
BATON ROUGE. LA. -« 


Unlimited Applications 

To preserve perishables, control mois- 
ture, and retain all the flavor in 
frozen food packages, GREX shows 
the greatest promise in protective 
packaging today. 

In sheet form for rigid vacuum 
formed containers, or in thin films 
for packaging . . . overwraps, paper 
coatings, heat-sealed bags, and drum 
liners are a few possibilities that 
instantly spring to mind... you can 
expect exceptional quality when you 
make it with GREX. Its glossy rich 
finish gives your package additional 
sales appeal. 


Tough, Adaptable 

Clear or frosted, GREX film is easily 
imprinted. Above all, GREX is tough 
...its high density molecular struc- 
ture forms an almost impenetrable 
moisture barrier even when the gauge 
of the film is thin or in containers with 
eggshell thin side-walls. 

Moreover, this superior moisture 
barrier retains its effectiveness over 
an extremely wide range of tem- 
peratures. This immediately forecasts 
a brilliant future for transparent 
packaging of foods stored in the deep 
freeze until ready to be cooked ... 
in the bag .. . in boiling water. The 
packager concerned with containing 
the flavor is going to be looking to 
GREX. 

In brief, if moisture barriers are 
important in your packaging, we’d 
suggest that you investigate the use 
of GREX. You may find that it is 
more economical than your present 
packaging material. 


Other Fields 

The fields of agriculture and construc- 
tion look to GREX for a _ better 
future, too. On the farm, silage, 
mulching, and pond liners are ideal 
GREX applications. In construction, 
GREX will provide more effective 
moisture control under slab founda- 
tions and roads. 


For More Information... 

We have the facilities, the people, the 
production capacity, and the interest 
to help you investigate the potentials 
offered by GREX high density poly- 
ethylene in any of these applications. 
For further information, write to 
W. R. Grace & Company, Polymer 
Chemicals Division, 225 Allwood 
Road, Clifton, New Jersey; or 3555 
West Peterson Avenue, Chicago, IIl. 


For more information, turn to Reader Service card, circle No. 484 * 
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A REVOLUTION IN RARE EARTHS 


Costs down sharply...large quantities available 


Today you can buy at $50 per pound Sama- 
rium Oxide of 99% purity which in 1955 cost 
$1825—a price reduction of 97%, almost 
unprecedented in the chemical industry. 


All high purity rare earths are priced sub- 
stantially below the 1955 levels. Price 
ranges for four oxides, over a three-year 
period, are shown in the graphs. 


During 1954, there was a rapidly devel- 
oping industrial interest in high purity rare 
earths which were available then only in 
small, laboratory-production quantities and 
at very high prices. 

In 1955, Lindsay pioneered the first com- 
mercially installed ion exchange pilot plant 
with 40 six-inch columns for the production 
of rare earth oxides in purities up to 99.99%. 
As these materials became available, the re- 
sponse from industry demonstrated that 
much larger production facilities were ur- 


gently needed. 


LINDSAY EXPANDED 
PRODUCTION 
Consequently Lindsay immediately ex- 
panded its ion exchange plant and is now 
operating continuously more than 100 col- 
umns with large production units of 

eighteen-inch and sixty-inch diameters. 


With large volume production, we can 
now make prompt shipments of high purity 
materials in quantities from a gram to hun- 


dreds of pounds. 


Current prices make high purity rare 
earths extremely attractive*and economi- 
cally sound for a wide variety of chemical 
and industrial purposes. 


We will be happy to supply technical 
data and information about availabilities, 
prices and industrial applications. 












For more information, turn to Reader Service card, circle No. 380 
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PLEASE ADDRESS INQUIRIES TO: 


276 ANN STREET * WEST CHICAGO, ILLINOIS 
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Olin Aluminum 


pig...ingot... billet... flat sheet... 
coiled sheet...fin stock... plate... 
extrusions...solid... hollow... 
semi-hollow...pipe and tubing... 
rod and bar...electrical conductor... 


is ready to Serve 















Now Olin Aluminum offers you the advantages of 
a large scale, integrated producer ...a dependable 
source for your growing need for fine aluminum. 
Call your nearest Olin Aluminum office for sales 
and engineering service. Or write: Aluminum 










Division, Olin Mathieson Chemical Corporation, A 
400 Park Avenue, New York 22, N. Y. M 
Atlanta ....... TRinity 2-5824 Kansas City ... Plaza 3-2055 ~ 
Baltimore ..._- VAlley 3-1426 Los Angeles _. DUnkirk 5-3231 N: 
Boston ..... VOlunteer 2-2148 Memphis -... JAckson 7-2571 
Chicago -.-.- ORchard 4-6886 Miami -.....-. PLaza 7-0635 Th 
Cincinnati _... CApitol 1-6030 Milwaukee ~ BRoadway 3-8266 At 
Cleveland ... SUperior 1-4964 Minneapolis____- UNion 9-9289 to 
Dallas ..... Fleetwood 7-1591 New Haven ____ SPruce 7-1491 be 
Dayton ...... BAidwin 4-9631 New York -.-.. Plaza 1-4540 se 
PEt adenane Liberty 9-5500 Philadelphia . MOhawk 4-6100 tri 
Houston .... OVerland 2-3645 Pittsburgh -.._- GRant 1-3855 fo 
Jackson, Mich. .. STate 2-4900 St. Louis _.. PArkview 6-0247 M 
Syracuse ....- Gibson 6-0427 th 
Q AND “OLIN ALUMINUM” ARE TRADEMARKS ge 
m 
yon S$ 2 
Vv Q ‘ 
O a In 
e * 
~ 
4 LUMINUM A 
Li“ corFP 
Symbol of Quality and Service in the Aluminum industry 
; C 
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A Leading 
Manufacturer 


Reports — 


“Among the materials tested for our use, Spencer Nylon 401 proved the best from the standpoint 
of toughness,” says Byron Carlson (right), assistant chief engineer at Scott-Atwater. Unique materials 
problem solved by Spencer Nylon is discussed above by Mr. Carlson and John Beavens (left) of Scott- 
Atwater, and Cliff Hutchison, president, Molding Jobbers, Inc. 





Nylon Solved Our Design Problem 


. . . and Spencer Nylon 401 proved best in an 


application requiring extreme toughness.” 


A materials crisis was solved 
recently when Scott-Atwater and 
Molding Jobbers, Inc. of Minne- 
apolis took advantage of the special 
benefits available in new Spencer 
Nylon. 


The story began when Scott- 
Atwater, makers of outboard mo- 
tors, designed a new type of gear 
box involving a remote control gear 
sector. Scott-Atwater engineers first 
tried metal gears in their tests and 
found them unsatisfactory. Then 
Molding Jobbers, Inc. suggested 
the use of nylon gears. The nylon 
gears had many advantages over 
metal: 


1. Less cost — nylon is at least 
20% cheaper than cast aluminum 
in this application. 


2. More efficient — nylon is es- 
sentially self-lubricating. 


3. Fewer alignment problems— 
nylon deforms 75 times easier than 
steel, enough to overcome minor 
inaccuracies. 


4. No corrosion problem—nylon 
has superior chemical resistance. 


An unusually tough nylon was re- 
quired in the Scott-Atwater gear 
sector. Two gears were involved 
and both were subjected to consid- 
erable stress. 


The first nylon tested failed under 
tension. Then Spencer Nylon 401 
was tested. It was found in a torque 
load test that Spencer Nylon was 
much stronger. In fact, Spencer 401 
ran as high as 90 ft. lbs. in a test 
requiring 55 to 60 ft. lbs. Spencer 
Nylon also proved best in tensile 
strength and brittleness (impact 


test). And as Byron Carlson, as- 
sistant chief engineer at Scott- 
Atwater, says, “Spencer Nylon 401 
has proved highly consistent in 
gear performance.” 


This is just one example of the ver- 
satility of Spencer Nylon. Spencer 
Nylon offers special advantages 
not only for injection moldings, but 
also for extruded items such as 
pipe and film. And many proc- 
essors are finding Spencer Nylon 
superior for items made by centrif- 
ugal casting and extrusion molding. 


Discover for yourself how Spencer 
Nylon can help cut your material 
costs and help you solve design 
problems. For complete informa- 
tion write: Spencer Nylon, Spencer 
Chemical Company, 700 Dwight 
Blidg., Kansas City 5, Mo. 





NOW! NYLON + SPENCER 0c. 


SPENCER CHEMICAL COMPANY 


GENERAL 


OFFICES: 





DWIGHT 


BUILD ING, 
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Tailored R/M Ftay-BOND Adhesives 


speed 





i 


Sealing hundreds of wires with an 
R/M encapsulating compound. 





Bonding rubber seals to 
rotating water gate valves. 





Resin-treated paper bonded to metal 
saves weight in this honeycomb. 





and simplify your production, cut your costs 


For these and 1001 other appili- 
cations, new R/M Ray-BOND adhe- 
sives can be tailored to your needs 


Adhesive bonding offers you many 
advantages. Because it eliminates 
rivets and other fasteners, your pro- 
duction costs are reduced and many 
assemblies otherwise difficult or im- 
possible can be done with ease. With 
Ray-BOND adhesives, you can join 
dissimilar materials. Where un- 
usually high or low temperatures —protecting against moisture and corrosion. :: 
constitute a problem, adhesive bond- ~~ . me 
ing frequently furnishes the ideal , 
solution. It provides better heat con- 
ductivity, seals gaps and voids in 
metal products, and increases the 
life of friction members. 

Ray-BOND Adhesives have 
proved themselves in a great variety 
of applications, and on productsrang- 
ing from sewer pipes to snow trains, 
from ribbons to tool tips, from sub- _ : | 
marines to aircraft. They have been << | ie 
chosen because they resist tempera- vig 
tures as low as -—80°F or as high 
as 700°F. 

Raybestos-Manhattan offers you 
the benefit of more than 20 years of 
experience and pioneering in the 
production of bonded assemblies and 
the manufacture of adhesives and 
coatings. Feel free to call on R/M 
engineers for their help. 





: Teas ” 
Bonding vinyl jacket and steel glandin cable 





Bonding brake linings for sub-zero 


operation in snow train. 


% 
te) 


Write now for your free copy 
of R/M Bulletin 700, containing 
engineering information on 
Ray-BOND adhesives, protec- 
tive coatings and sealers. 





Making weatherproof bond 





between sealer strip and car door. 


RAYBESTOS-MANHATTAN, INC. 


ADHESIVES DEPARTMENT: Bridgeport, Conn. 


Chicago 31 «+ ODetroit2 «+ Cleveland16 «+ Los Angeles 58 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Passaic, N.J.; No. Charleston, S.C.; Crawfordsville, Ind.; Neenah, Wis.; Paramount, Calif. 


Raybestos- Manhattan (Canada) Limited, Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Industrial Adhesives » Brake Linings « Brake Blocks * Clutch Facings « Industrial Rubber « Engineered Plastics « Sintered Metal Products i 
Rubber Covered Equipment « Asbestos Textiles « Laundry Pads and Covers « Packings * Abrasive and Diamond Wheels ¢ Bowling Balls 


For more information, turn to Reader Service card, circle No. 386 


MATERIALS IN DESIGN Z 
Formerly Materials & Methods ie 


For more information, circle No. 478 > 


ENGINEERING 








Better Tools... 
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ALLOY STEELS 
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What’s new in the way of garden tools? 
This tool caddy, for one thing, and Sharon 
, metallurgists know all about it. 


. 2 Sharon has been supplying carbon, 
: fares and special vey steels to garden and 


SHARON, PENNSYLVANIA 


‘ 











As the only functioning laboratory manu- 
facturing instruments, we are able to 
harness the talents of the laboratory tech- 
nician and the instrument technician. 
Result: the instruments are conventional 
in operation, simple to calibrate, easy to 
maintain. They are sensitive, stable, and, 
in most cases, applicable to multi-purpose 
testing requirements. And all are, of 
course, pre-tested in practical performance 
problems in our own laboratories before 
they are put on the market. 


Scientific TESTING INSTRUMENT 


MADE saiall A FUNCTIONING LABORATORY 


WE MAKE THEM MORE EFFICIENT ...BECAUSE 
WE USE THEM, TOO! 


Our instrument service is four-fold: 
we design and manufacture new instru- 
ments for firms, trade associations, scien- 
tific societies, and governmental agencies; 
we modify existing instruments to meet 
special needs; we manufacture instru- 
ments from existing designs; we operate 
new instruments where impartial labora- 
tory reports are essential. 

Be sure to write for our informative 
Instrument Service Bulletins, mailed free 


at regular intervals. 














The Universal Pendulum Impact Tester 
with interchangeable striking heads and 
weights is broadly applicable to tests 
on paper, plastics, textiles, rubber, etc., 
in sheets, foams and solid shapes. 


UNITED STATES TESTING COMPANY, INC. 


1600 PARK AVENUE, HOBOKEN, NEW JERSEY 


Established 1880 


Boston * Brownsville « Dallas « Denver « Los Angeles * Memphis * New York « Philadelphia Providence * San Angelo 


For more information, turn to Reader Service card, circle No. 496 
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welding positioner 
saves 90 hours 
in welding time 


The P&H WP-80 — world’s largest power-elevating positioner ~ is the 
only welding positioner made that can power-elevate 40-ton weldments. 


Savings come big when you use P&H welding 
positioners in your welding operations. Here’s 
proof — the results obtained by using a P&H 
WP-80 positioner in welding the power-shovel 
frame shown above: 

The weldment is 12 ft. wide, 35 ft. long, 3% ft. 
high, and weighs 59,000 lbs. 

Downhand welding permitted depositing much 
heavier first-run beads, thus eliminating stringer 
beads. The number of passes in most cases 
dropped from three to one. The result: a cut of 
90 hours in welding time alone! And the number 
of crane lifts was slashed from 32 to 9. 

With the WP-80, work interruptions dropped 


sharply — safety was greatly improved. That’s 
because, once the piece is secured on the posi- 
tioner, the operator can position it at any angle 
quickly and easily by remote control. 

P&H offers you a complete line of welding posi- 
tioners in capacities from 500 to 100,000 lbs. — 
with variable speed, if you desire. For more facts, 
get a copy of “What you should know about 
welding positioners.” Write to Dept. 309G, Har- 
nischfeger Corporation, Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


WELDERS e ELECTRODES ¢ POSITIONERS 


For more information, turn to Reader Service card, circle No. 377 
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“We've built a better mouse trap with 





REPUBLIC ELECTRO PAINTLOK SHEETS’ — 














“If we expected the world to beat a path 
to our door,” continues Mr. Coughanor, “we 
knew every detail of design and material in 
the Self Sett Trap had to be exactly right. 
As a result, extensive tests have been con- 
ducted which prove design efficiency. And 
experience has proved Republic Electro 
Paintlok is the best steel sheet we can buy 
for economy, long life, and excellent paint- 
holding qualities. The combination of these 
factors gives us the best, safest, most fool- 
proof product on the market.” 

This enthusiasm for Republic Electro 
Paintlok® is echoed by many other product 
manufacturers faced with a wide range of 
forming and application problems. The 
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reason is the chemically treated zinc sur- 
face of Republic Electro Paintlok which 
leaves the mill in prime condition for 
painting, and won’t crack, flake, or peel 
under any forming operation permitted by 
the base metal. 

These features of Electro Paintlok protect 
the applied finish of completed products— 
holding it tightly and restricting corrosion 
to the point of damage if it should be 
scratched through. 

If you want to ‘‘build a better mouse trap” 
in your product field, it will pay you to get 
all the facts on versatile Republic Electro 
Paintlok. Contact your Republic represent- 
ative or mail coupon. 





BETTER OVER-ALL PERFORMANCE WAS MADE POSSIBLE through the use of Republic 
Titanium in the manufacture of these hemispheres by Alloy Products Corporation, 
Waukesha, Wisconsin. Used for special aeronautical applications, completed spheres 
provide light weight without impairing safety; strength to contain 2,000 p.s.i.; extreme 
corrosion resistance to chemically active contents. Beyond providing product advantages, 
Republic Titanium is easy to draw, pierce, and weld. Little change in fabricating proce- 
dure is required as compared with other construction materials. Send coupon for data. 


BETTER SERVICE FROM BOLTED ASSEMBLIES subject to impact and vibration can be 
secured when they are fastened with Republic Nylok® Bolts and Nuts. The resilient 
nylon pellet imbedded in the body of bolt or nut forces a tight metal-to-metal lock 
between opposite mating threads. Pellet is unaffected by age or moisture and permits 
both adjustment and re-use without loss of holding power. Lock is secure even if fastener 
is not seated. For details, send coupon. 











says Mr. E. S. Coughanor, 
President, Self Sett 
Mouse Trap Company, 
Cleveland, Ohio 
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OPERATION OF THE SELF SETT MOUSE TRAP, as indicated here by 
Mr. Coughanor, depends on both ingenious design and corrosion 
resistant materials. A series of automatic doors and pivoted ramps 
leads the rodent to his destruction in a tank of water. The special 
coating on Republic Electro Paintlok holds painted finish securely 
to provide long-term corrosion resistance required to maintain trap 
operating efficiency. 


BETTER COAL “FINE” RECOVERY RATE WAS SECURED when the 
cotton fabric on this coal-cleaning plant disc-type filter was replaced 
with a finely woven mesh of Republic ENDURO® Stainless Steel. In 
addition to doubling efficiency, ENDURO provides far longer service. 
Republic ENDURO is available in all standard forms, finishes, and 
analyses. For full information, mail coupon. 


REPUBLIC 
STEEL 


Wolds Widest Range 
of Standard Steels and 
SAL Produce 


REPUBLIC STEEL CORPORATION 
DEPT.CV -5251 
1441 REPUBLIC BUILDING e CLEVELAND 1, OHIO 


Please send more information on: 


C) Electro Paintlok C] Titanium 
C] ENDURO Stainless Steel ] Nylok Fasteners 


EE 
Oe 8 Ee 


Address 


i State 
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For more information, turn to Reader Service card, circle No. 490 
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“Aluminum WAS 
Tough To Finish... 


. .. before Northwest developed these SPECIAL ALUMINUM CHEMICALS.” 


If you work with aluminum you'll be interested in Northwest's outstanding line 
of chemicals for use with modern alloys. Northwest’s continuing research and 
development program has earned them the reputation of ‘First with the best’’ 
in this rapidly developing field. It will pay you to investigate: 


ALKALUME CLEANERS—A full line of cleaners and etching 


: compounds especially formulated for use on aluminum alloys prior to 
Let our Cleaning plating, anodizing, painting or welding. 





Got a Problem? 





i ALKALUME PRE-PLATE—An especially effective zincate bath 
elp you! for preparing aluminum for plating. Fib 
ACID SOLVENT EMULSION CLEANER No. 1—An effec- Pip 
tive cleaner for fabricated aluminum parts before finishing. poly 
DRAWING AND STAMPING COMPOUNDS FOR a 
ALUMINUM - 
NORTHWEST CHEMICAL PRODUCTS are manufactured on the West Coast by— pr 
ALERT SUPPLY COMPANY pip 
2041 South Davie «+ Los Angeles 22, California i 
| 13¢ 
~O 





NORTHWEST CHEMICAL CO. 
9310 ROSELAWN DETROIT 4, MICH. 


For more information, turn to Reader Service card, circle No. 414 
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With added flexibility of THIOKOL Liquid Polymers — 
New fiber-glass pipes have lasted twice as long 
as cement-lined steel tubing...three times as long 
as plastic-coated steel tubing 


Fibercast Corporation has developed light-weight fiber-glass 
pipes which are demonstrating remarkable durability and 
resistance to corrosive chemicals. A THIOKOL liquid 
polymer/epoxy resin binder is used to reinforce the fiber- 
glass and provide the necessary flexibility. 

In one chemical installation, light-weight fiber-glass pipes 
have already given twice the service life of cement-lined 
steel tubing, and three times the life of plastic-coated steel 
tubing. In another installation where iron pipes carrying 
sulphuric acid had to be replaced every 48 hours, fiber-glass 
pipes are still in operation after eight and one-half months. 

One of the problems in developing this unique kind of 
piping was to produce a resin body which would have the 
compatible extensibility of glass fiber, at temperatures above 
130°F., and also at lower temperatures. This problem was 


< Wheokol: 


CHEMICAL CORPORATION 


@Registered Trademark of the Thiokol Chemical Corp. for its liquid polymers, 
rocket propellants, plasticizers and other chemical products. 








solved by adding THIOKOL liquid polymer LP-3 to the epoxy 
resin. The resultant material proved to be exceptionally 
stable, strong, and chemically resistant — ideally suited to 
withstand the rigors of field operation. 

_Thiokol’s part in developing revolutionary fiber-glass 
piping is only one example of how THIOKOL liquid polymers 
are helping to create new and improved materials for use in 
a wide variety of industries. Perhaps, these versatile liquid 
polymers can help solve a problem for you. 


FOR MORE INFORMATION: 


Mail coupon to Dept. 42, Thiokol Chemical Corp., 780 N. 
Clinton Ave., Trenton, N. J. In Canada: Naugatuck Chemicals 
Division, Dominion Rubber Co., Elmira, Ontario. 


| 

| 

| 

| 

Gentlemen: Please send me further details about 
Turoxot liquid polymers. 
| 

| 

| 

| 

| 

| 
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Readin’, ’Ritin’, and Reliability 


Synthane plastic laminated bush- 
ings and breaker arms for auto- 
motive ignition. 


Dependable operation of a school 
bus, a truck, or your own car involves 
the functioning of many parts. One 
breakdown can wipe out the memory 
of ten thousand trouble-free miles. 

Some of these parts are made of 
laminated plastics. They’re usually 
unseen, unsung, small in size yet effi- 
ciently performing their job. 

Their cost is relatively insignificant 
when compared with the cost of 
equipment in which they work, but 
it should be sufficient to insure de- 
pendability. 

Actually, what you pay for Syn- 
thane laminated plastics is little or 
no more than you’d pay for any 
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other plastic laminate. But the Syn- 
thane price includes top quality ma- 
terials, product control, excellent 
facilities and -workmanship, an as- 
surance of continuous supply, and 
a long reputation for fair dealing. 

If you are interested in a reliable 
source of laminated plastics—sheets, 
rods, tubes, or completely fabricated 
parts, write for an interesting catalog 
or call our representative nearest you. 


SYNTHANE 


SYNTHANE CORPORATION, 3 RIVER RD., OAKS, PA. 


For more information, turn to Reader Service card, circle No. 372 
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NOW, WITH AN EXON PVC COMPOUND, A SINGLE MOLD 
MAKES THIS COMPLEX CHLORINE TRAY. 


Industry discovers how fo 


MAKE IT BETTER 
FASTER 
FOR LESS WITH 


This intricate chlorine tray weighs over 
fourteen pounds. Its complex design calls 
for twenty-four threaded metal inserts. 
Despite its weight and highly compli- 
cated design, Luzerne Rubber Company 
molds this tray as a single unit. Firestone 
Exon 4023 Type 1 PVC Compound 
makes this possible. 

Despite a rigorous manufacturing 
cycle of time, temperature and pressure, 
Exon 4023 Compound’s unique combi- 
nation of properties gives this tray a 
shock resistance far superior to any 
possible with materials formerly used. 
Naturally, Exon maintains the same 










































































PHOTOGRAPH COURTESY LUZERNE RUBBER COMPANY 


EXON RESINS 


rigid standards of chemical resistance. 

Here is an improved product now 
made at an increased production rate at 
lower costs. This is another example of 
how Firestone Exon Resins and Com- 
pounds solve problems for industry. 

Exon 4023 Type I PVC Compound is 
just one of the many fine materials in 
industry's most complete line of versatile 
vinyls. No wonder more companies con- 
sult Firestone. 

Check your own company’s needs 
with Firestone. Their engineers will pin- 
point a resin or a compound to your own 
product or production needs. 


For complete information and technical service, call or write: 


CHEMICAL SALES DIVISION: FIRESTONE PLASTICS COMPANY 
DEPT. 848H, POTTSTOWN, PA. * A DIVISION OF THE F’RESTONE TIRE & RUBBER CO. 


IN CANADA, CONTACT CHEMICAL SALES DIVISION, FIRESTONE TIRE AND RUBBER COMPANY OF CANADA LTD., HAMILTON, ONT. 


INDUSTRY’S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECI/F/IC NEEDS 


For more information, turn to Reader Service card, circle No. 375 
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Good, Sturdy Blanks 


Fine lot of crane wheels, aren't they? Beautifully machined. 
. They look solid and strong and dependable all the way 
through. And they’re just as sturdy as they look, for they’re 
made from Bethlehem forged-and-rolled blanks, 
Bethlehem’s unique forging and rolling process im- 
parts soundness, high strength, and excellent grain flow. It 
makes the machinist’s job easier, less costly; the forgings 
have no hidden flaws to snag and slow the cutting tool. 
For making circular steel parts, our forging and rolling 


all the way through 


process simply can’t be surpassed. Bethlehem blanks are 
widely used in the making of heavy-duty gears, crane and 
sheave wheels, turbine rotors, flywheels, pipe flanges, and 
many other circular products. Available in either carbon or 
alloy steel, they can be furnished in a wide choice of sections 
and in sizes from 10 to 46 in. OD. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 





For whatever you make... 


WAX HIGH-TENSILE STEEL 
BUILDS IN STRENGTH | 
WITH LONGER LIFE 
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l‘oday’s emphasis on fast mechanized freight car 
loading and unloading brings the superior qualities 
of N-A-X HIGH-TENSILE steel into sharp focus. 


For boxcar flooring, increased mechanization means 
bigger, heavier and faster moving lift trucks, added 
abuse from still more weight concentration. For 
gondola flooring, increased mechanization means 
still more load impact and abrasion to go with the 
deteriorating effects of constant exposure to weather. 


N-A-X HIGH-TENSILE steel solves these troublesome 
problems like none other. Used in Stran-Steel Cor- 
poration’s famous N-S-F®, nailable steel flooring, 
N-A-X HIGH-TENSILE builds in extra strength, adds 
longer life. And top resistance to impact and atmos- 
pheric corrosion, plus ready weldability, makes 
N-A-X HIGH-TENSILE exceptionally suited to the 
special needs of railroad equipment manufacturers 
and railroads alike. No wonder sixty-three of the 
nation’s leading railroads have ordered N-s-F for 
their freight cars. 


CHECK THESE IMPORTANT ADVANTAGES FOR YOUR JOB: 


N-A-X HIGH-STRENGTH steels—both N-A-xX HIGH- 
TENSILE and N-A-X FINEGRAIN—compared with car- 
bon steel, are 50% stronger « have high fatigue life 
with great toughness e are cold formed readily into 
difficult stampings « are stable against aging « have 
greater resistance to abrasion e are readily welded 
by any process e offer greater paint adhesion e 
polish to a high luster at minimum cost. 


Although N-A-X FINEGRAIN’S resistance to normal 
atmospheric corrosion is twice that of carbon steel, 
N-A-X HIGH-TENSILE is recommended where resist- 
ance to extreme atmospheric corrosion is important. 


For whatever you make, from steel shop boxes to 
steel freight cars, with N-A-X HIGH-STRENGTH steels 
you can design longer life, and/or less weight and 
economy into your products. Let us show you how. 





Here again N-A-X HIGH-TENSILE steel proves its ready 
weldability. To manufacture Stran-Steel Corporation 
N-S-F®, nailable steel flooring, no less than eight separate 
welds between each two channels are required. 


NAX 


HIGH-STRENGTH STEELS 







N-A-X Alloy Sales Division, Dept. D-5 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan . Division of 


lA 
| 


\ 
NATIONAL STEEL vitig CORPORATION 













For more information, turn to Reader Service card, circle No. 522 


Tough n-s-F®, nailable steel flooring of N-A-X HIGH-TENSILE, 
has already won wide acceptance with leading railroads 
everywhere. So much so, in fact, that more than 50% of all 
new boxcars now being built are ordered with it. 























































This typical modern fork-truck with its giant newsprint roll 
weighs a whopping 5,500 pounds! N-A-X HIGH-TENSILE takes 
even this kind of concentrated abuse easily, lasts for the life 




















—e os Le + 
N-A-X Alloy Sales Division, Dept. D-5 7 
| Great Lakes Steel Corporation, Detroit 29, Michigan | 
[-] Please send me 12-page illustrated technical catalog on 
| N-A-X HIGH-STRENGTH steels. | 
| () Please have your representative contact me. | 
| | 
7 Name Title 7 

| 
7 Company 

| 
| Street 
7 City Zone___ State 
ne a oll 
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NEMA Brown 














Closure 
Brown 
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Plaskon. 
wood-filled 


urCa 


A LOW-COST, GENERAL-PURPOSE MOLDING COMPOUND 





Wood-filled urea—a well-established favorite with European molders—is now being produced 
in the United States by Barrett in all-new facilities, engineered and built to assure a dependable 


supply of this high-quality thermosetting PLASKON Molding Compound. 


Available in black and in NEMA and closure brown, wood-filled PLASKON Urea offers many 


molding and end-product benefits found in no other molding compound. 


OFFERING MOLDERS: OFFERING END-USERS: 


1. A low-priced quality thermosetting molding compound suitable 
for a multitude of general-purpose applications. 


Color fastness 


. Superior electrical properties 
2. Excellent for high-speed automatic operations ... available in 


er . Resistance to common household chemicals 
two plasticity types. 


. Hard, -electrostatic surfaces 
3. Uniform granulation and bulk for pilling and bulk loading. RA ee ee 


4. Cure rates comparable to cellulose-filled urea. 
Wood-filled PLASKON Urea can very likely open the door to more profits, new markets for you! 


For complete technical data — and molded samples — write today to: 


BARRETT DIVISION, Allied Chemical Corporation, 40 Rector Street, New York 6, New York 


* UREA 

» MELAMINE llied 
* ALKYD 

* NYLON 


* POLYESTER RESINS h em Tere 


¢ INDUSTRIAL RESINS 
« COATING RESINS 


In Canada: The Barrett Co., Ltd., Keating & Saulter Sts., Toronto 8. Ontario. 


For more information, turn to Reader Service card, circle No. 532 
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Eastern’s research, development and production facilities, devoted exclusively — 


to stainless steel in sheets and plates, are available to you through the finest 


distributor warehouse network 


in the whole bright new world of stainless steel. 
Your local steel service center offers prompt service, an Opportunity to 


reduce your inventory, and quick delivery of in-stock materials. 


oS 





Eastern Stainless Steel Corporation ° Baltimore 3, Maryland, U.S.A. 


ANATOMICAL DRAWING, courtesy of The MacMillan Company, ‘An Atias of Human Anatomy” by Carl Toldt, M.D. ©] 1928 
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UNRETOUCHED PHOTOS 


DRAMATIC 
PROOF ) 


of DAPON eesin’s 


outstanding stability 
under heat and humidity 


As graphically shown here, Dapon Resin 
does not distort, degrade or discolor under 
long exposure to high heat and humidity. 
This outstanding dimensional stability, 
coupled with Dapon Resin’s high electrical 


MELAMINE “A” 


after 10 days 
under test 





DAPON 


after 90 days 
under test 





POLYESTER “A” 


after 18 days 
under test 






POLYESTER “B” 
after 22 days 


















properties and chemical stability even under under test 
extreme conditions, may provide the answer 
to your high-temperature high-humidity 
plastics stability problems. 
Dapon Resin is easily compounded with a 
wide variety of mineral and fibrous fillers TEST DATA: An equal number of test cups were molded 
and has extremely low molding and under normal conditions from commercial polyester, fi 
. ime melamine and DAPON Resin. The cups were half filled ( 
post-mold shrinkage. And in addition, with tap water and placed in a laboratory oven at a | 
. . onstant 212°F temperature, the water being replaced 
Dapon Resin can be molded in a range of daily. The cups were examined at regular intervals 
i and removed from the oven when trey had reached 
solid and P astel colors. the condition shown in the unretouc.ied illustration. 
oe 
At your request, >. 7 > a * > > * a 2 ” . * . >. . . > _ 7 - * > 2 . . os > . > . . . . . > . . o. . Ir 
we will be glad to send you r r 
@ ag v . Prope rties Stable, free-flowing white powder e Easy to store, easy to mold, - d 
complete technical data : easy to color @ Molded products have excellent surface finish @  - a 
on Dapon Resin . of Good physical strength @¢ Low moisture absorption e¢ Chemi-_ .- I 
so that you can . cally resistant e High-temperature and high-humidity resistance - 
° D A PO N° R . e Outstanding dimensional and chemical stability e Fine elec- - fe 
investigate this unusual plastic . CSsiIn trical properties even at high-temperature and high-humidity. . S 
as the answer to . . th 
‘ * DAPON Resin is the registered trade name of Food Machinery and Chemical Corporation’s brand. 
your specific problems. . of diallyl phthalate prepolymer. ‘ S 


Putting ldeas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 


FMC Organic Chemicals Division 
161 EAST 42nd STREET, NEW YORK 17, N. Y. 






For more information, turn to Reader Service card, circle No. 461 
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Tubexperrence in action 











“They use this Soper Alloy tubing in missiles, rockets and jets 


—so you know it can lick your heat and corrosion problems !’’ 


* “It’s made by Superior Tube in your choice of 15 different 
materials. Believe me, this tubing can take the severest con- 
ditions of heat, corrosion and oxidation. Has very high fatigue 
and creep strength even at temperatures over 1000°F.” 


If you have a temperature and corrosion problem that causes 
failure no matter what type of tubing you have tried, get your 
Superior distributor to order Super Alloy tubing for you—it is 
the tubing for virtually every critical application of this nature. 


Super Alloy tubing offers the important properties mentioned 
above, plus the dependability and longer service life built into 
it by Superior skills and experience. We will put your tubing 


through many special examinations if you want us to—eddy 
current and ultrasonic, hydrostatic, and hot tensile tests, 
stress rupture tests, qualitative and quantitative analysis, and 
many others—for your complete assurance in its ability to 
perform as required. 


Our continuing test program on Super Alloy tubing has 
amassed much useful information on mechanical properties. 
You will want to make a study of them and their potential for 
use in your applications. They are covered in our Bulletin 70. 
Send for copies. Superior Tube Company, 2006 Germantown 
Ave., Norristown, Pa. 


Syoeriir file 


The big name in small tubing 


NORRISTOWN, PA. 


All analyses .010 in. to ¥ in. OD—certain analyses in light walls up to 24% in. OD 





West Coast: Pacific Tube Company ¢ 5710 Smithway St., Los Angeles 22, Calif. e RAymond 3-1331 


For more information, turn to Reader Service card, circle No. 441 
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To prevent moisture To resist corrosion, 


and dust from entering drums, tanks, 
automobile light sockets, a and other large 
chem-o-sol was specially irregularly-shaped objects 
formulated for an economical are sprayed 


high-speed dipping process with a structurally 


no costly molds required). It strong chem-o-sol. 

provides a tough, flexible Cost savings of up to 35% result, 
oating. (Watts Electris and films of from 5 to 100 mils 

R Mig. Co.) re possible 


What 





To provide an essential 
coating for glass yarn 
used in strong, 


To produce a tight sex 
that is permanently 
flexible and durable 
weather-resistant screening, a specially formulate 
a chem-o-sol with chem-o-sol was tailo 
the correct flow properties was for clay pipe joints 
produced for economical A “‘flowed-in” gasket 
application by high-speed it’s applied by 

die wiping Owens Corning an iin plant 


Fiberglas Corp ry ld ng pr 


they’re doing wurith 








may suggest an easier way totn 


ECONOMICAL TO APPLY 
chem-o-sol ALSO HELPS CUT PRODUCTION COSTS 


These are just a few of the applications already 
developed for Chem-o-sol. So versatile is this poly- 
vinyl dispersion . . . so advanced the research, so 
vast the formulating experience and production 
capacity of Chemical Products Corporation that 
Chem-o-sol’s product improvement possibilities 
are virtually unlimited. 


For Chem-o-sol is more than a coating or mold- 
ing compound. It is a new production tool! Form- 
ulated as a liquid without volatile components, it 
is converted to a strong, resilient solid simply by 
heating to about 350°F., without pressure. 
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WORLD’S LARGEST PLANT OF ITS KIND 


Since each Chem-o-sol formulation is ‘“‘tailor- 
made” to best suit the specific requirements of the 
end use, the formulator’s touch is indispensable 
for translating ideas into reality. 


To its practical experience, unsurpassed in point 
of time or scope, Chemical Products Corporation 
adds the world’s largest and most modern facilities 
for the development and production of polyviny] 
dispersions, including a completely equipped re- 
search laboratory to serve you. 


IS THERE AN IDEA HERE for improving your own prod- 
uct? Then tell us about the proposed end use of 
Chem-o-sol. 


W Chemical Products 


CORPORATION 
East Providence, R. I. 


Member Vinyl Dispersion Division of the S.P.I. 








o impart a slip-proof, 
afety grip and 

crease wearability 

f cotton work gloves, 


To deaden noise, protect dishes 
from chipping, and resist grease 


is dipped in a special chem-o-sol 
ilms and fingers are 


ategically dotted with 
1em-o-sol specially formulated 
permit printing 


Wire constructions and metal and 
glass objects are coated easily and 
economically because only one 
dipping operation is necessary 
Thickness to 60 mils is 


wide range of finishes 


1 fabrics at high possible, in 


eeds. (Wells Lamont Corp.) 


and detergents, the familiar drainer 


To seal the new dry type 
automotive air cleaner 

into the car silencer 

and act as a structural 
member of the pleated paper 
element, a chem-o-sol was 
comp®unded for high-speed 


mold 


metal stampings were of more + 


elimi 


nated. (Fram Corporation.) 


To improve heat resistance 
and physical and electrical 
properties of coatings for 
flexible sleeving 
spaghetti tubing) used in 
electrical components, 

a chem-o-sol was tailor-made 
ing. Pre-cut gaskets and tor h resistance 


han 2000 hours 


9c 
at 225 f 








om prove your product 


TECHNICAL FACTS ABOUT chem-o-sols 


Chem-o-sols possess all the outstanding physical 
and chemical properties associated with polyvinyl 
chloride resins. Listed below are some of the prop- 
erties available in almost any combination. 
COLOR CHOICE — unlimited 
TENSILE STRENGTH — as required from 1000 psi. to 2700 psi. 
PERCENT ELONGATION — 350 to 600 
HARDNESS (shore A2) — as required from 10 to 100 
(shore D ) — up to 65 
FLEXIBILITY — to temperatures as low as —65°F 
CHEMICAL RESISTANCE — outstanding to most acids, alkalies, 
detergents, oils and solvents 
HEAT RESISTANCE — available to 225°F for as long as 2000 
hours and to 450°F for over two hours 
DIELECTRIC STRENGTH — minimum of 400 volts per mil when 
fused in sections 3 mils thick and over 
SOLIDS CONTENT — 100%. Chem-o-sols can be molded in very 
thick sections 
VISCOSITY — as required for dipping, die wiping, molding, 
casting, spraying, or spreader coating 


ee ee a a a ne 


CHEMICAL PRODUCTS CORPORATION 
Dept. M-6, King Philip Road 
East Providence 14, R. I. 


Please send me a free copy of 
your chem-o-sol Brochure. 


Name.......... 


Company... 
a, 


NT ES tee a LC Ee 
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Going Plastisols One Better...chem-o-sol 


For more information, turn to Reader Service card, circle No. 492 
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impact resistance_ tne image of impact 


can take many forms. To a train-conscious youngster, 
impact might be the crash-coupling of freight cars. 
To the contour miner, impact is a mammoth dipper 
smashing into frozen highwall. 'To the ordnance man, 
impact is a shell striking armor plate. Whatever the 
image, impact implies one thing—toughness. 

Toughness is the ability to absorb energy—to 
“give” under a shock load without fracturing. This 
property—toughness—in steel, more than in any 
other material, has been vital to the building of the 
modern world. Steel’s ubiquitous role, however, belies 
the complexity of toughness. Because just as there 
are many kinds of steel, so there are many degrees 
of toughness, and a given steel’s toughness is shaped 
by the admixture of its composition, manufacture 
and fabrication. 

The design engineer, if he is to do his job well, 
must know his toughness in order to select the right 
steel for the job. He must know something of how 
toughness is achieved, because this often can result 
in using less expensive steels. The geometry of a part 
or structure is also important to its toughness, and 








here the designer reigns supreme. 

In steelmaking, toughness and strength are deter- 
mined by composition and manufacturing steps. 
Often, as is the case with USS* ‘“T-1” Constructional 
Alloy Steel, a very high level of strength and tough- 
ness is obtained through selection of alloying ele- 
ments and by proper heat treatment. The steelmaker 
can help you obtain the best combination of strength 
and toughness along with other desirable properties 
like weldability, corrosion resistance, formability and 
wear resistance. He can also recommend post-fabrica- 
tion heat-treating practice where it is required to 
develop mechanical properties or relieve stress in 
fabricated assemblies. 

Clearly, toughness is complex. But for any applica- 
tion, there is one best steel no matter what combina- 
tion of properties you need. You are almost certain 
to find that steel among the great family of USS 
Design Steels: Carbon, High Strength, Alloy and 
Stainless. Our experience is yours for the asking. Write 
United States Steel, 525 William Penn Place, Pitts- 
burgh 30, Pa. You’ll find our nearest representative 
in the Yellow Pages listed under United States Steel. 


ne Teanewse Coal & Ian » United State Seal Supply » Unied State Steel Export Company (iss) United States Steel 


®TRADEMARK 











Lower Left—Problem: Design dump cars for tunnel excavations to 
remove rock. Must have high impact resistance, plus corrosion resist- 
ance to withstand alternate wetting and drying. Solution: Build cars 
from USS Cor-TEn* High Strength Steel. Pay-off: Cars take mini- 
mum maintenance, have been in continual service for six years, and 
are still in excellent condition. 


Lower Middle—Problem: Design a 60 cu. yd. shovel that could 
take the terrific abuse of all-weather overburden removal. Solution: 
Bucket, bail, dipper stick and crowd rack built entirely of welded 


# 
i 








en ; 





USS “T-1”’* Steel, a constructional alloy steel having exceptional 
toughness at below zero temperature and which can be field-welded 
and flame-cut. Pay-off: Outstanding performance in 7-day-a-week, 
24-hour-a-day service with minimum maintenance. 

Lower Right— Problem: Design a tank to hold the liquid equivalent 
of 10 million cubic feet of oxygen at 300°F. below zero. Solution: 
Tank was designed with impact-resistant austenitic USS Stainless 
Steel. Pay-off: Tank can withstand sudden changes of pressure, tem- 


perature changes and volume at low temperatures that would shatter 
other materials, 
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From the Dow family of plastics...look tc 





for easy flow, high heat and impact resistance 


Beauty ...strength.. . durability. Styron* impé arts plenty 
of each to this smartly designed slide projector. 


Ta For the top cover, Styron 440M was selected for 
high impact strength, high gloss finish and resistance a 
heat from the projector’ s 500-watt bulb. Styron 440M 
was also used for the slide holder which must stand up 
under the impact and friction imposed by repeated 
handling and mechanical action. The excellent mold- 
ability of this versatile Dow thermoplastic makes possible 
thick side walls and extremely thin separator sections 
for the slide holder. 








The crystal clarity of Styron 666 was put to good use in 
a transparent cover for the escutcheon. Its excellent flow 
characteristics reduce the weld lines that appear around 
apertures in the panel and facilitate second-surfac: 


finishing. 








Twelve different formulations of Styron in an almost 
unlimited choice of colors contribute to good design and 
keep production problems scarce in many applications. 
For more information, contact your Dow man now. THI 
DOW CHEMICAL COMPANY, Midland, Michigan, Plastics 
Sales Department 1535D. *trademark of The Dow Chemical Company 

















From projectors to pipe lining— 
Dow plastics lead the way 








STYRON* - TYRIL* - ETHOCEL* : SARAN : POLYETHYLENE > PVC RESINS 
For more information, turn to Reader Service card, circle No. 436 For more information, circle No. 535 > 
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oad Ce Your industry 


In product quality and value.... 





follow the trend to... 


1 mill products 
, Dearing this trademark 














If you are planning a new product, let 
Scovill Technical Service help you se- 
lect the proper alloy, temper, finish, etc., 
to bring out the BEST init... 








SCOVILL MANUFACTURING COMPANY 
MILL PRODUCTS DIVISION MADE IN USA 
99 MILL ST., WATERBURY 20, CONN. beh nd 


PHONE PLAZA 4-1171 ees 
made better 1 bung ont the BLET te your produc 





“Ninety-nine times out of a hundred, fabricators who pride themselves on smooth-running 
and profitable operations give a large share of the credit to the mill products they use. 


“For example, every working day we roll miles of strip through this mill. Any 
significant variation of any kind in the metal would eventually 
show up as a variation in performance on the fabricator’s production line. 


“That's why at Scovill every experienced worker, every ultra-modern machine and method, 
is dedicated to maintaining an exceptional standard of uniformity in our Mill Products... 
to safeguard quality on your production line...to bring out the BEST in your products.” 


Howard R. Kraft, Rolling Mill Superintendent 


SCOVILL ——— 
—— 


BRAS S COPPER AL UMIN UM 


4SCs8 


Scovill Manufacturing Company, Mill Products Division, 99 Mill St., Waterbury 20, Conn. Phone Plaza 4-1171. 














NOW AVAILABLE... 


A BASIC, UNMODIFIED EPOXY RESIN 
| B A ARALDITE® EPOXY 6005 





A POWERFUL 
NEW TOOL 


Araldite 


Ik ie 9 a OD. f 
Epoxy 6005 


exhibits: FORMULATING 


LOW VISCOSITY 
(8000 cps. at 25° C) 


1010) 4nd ot ODER AE d 

HIGH EPOXY CONTENT ADHESIVES: BODY SOLDERS 
(6.25 mols /kg.) ov Wha Temmeotey- Wal Ter 

LONG POT LIFE IMPREGNATING 


HIGH HDT LAMINATING -TOOLING 
LOW COLOR 


(Gardner 2-3) 


ey Cm enelenr- tak melame-ta-t- 0 


such as: 


AT NO PREMIUM PRICE 


*U.S. and Canada. CIBA produces basic resins only 


rose emcees gemma amram Sere 
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Hs ie f i tee 
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CIBA COMPANY INC., Plastics Division, Kimberton, Pa. 


[) Please send me complete technical information on Araldite Epoxy 6005. 
OSES ESLER LE TE LALO T EOE 
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NAME 





COMPANY. TITLE 





ADDRESS 


S | B A CITY STATE 


; : SS ae ies bo ES 
“FIRST IN EPOXIES’? Game tas Gil ed bo Ga i i a i ities Hes vot Wwe Wes! ics 
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For more information, turn to Reader Service card, circle No. 424 








Sf PLASTICS weuectaca oesien 


Drink Mixer and Server... One Graceful Molding of CYM EL® 


Conceived as both mixer and server of beverages and 
sauces, the new Waring Drink Mixer serves graciously 
anywhere in the home. In accord with the need for style, 
portability and economy, the mixing cavity, motor hous- 
ing, handle and pouring spout are molded in one unit of 
CYMEL 1077 melamine molding compound—familiar to 
consumers in popular MELMAC® dinnerware. This styling 
in CYMEL keeps down size, weight, and cost. CYMEL pro- 
vides insulation, strength, resistance to heat and staining, 
excellent stability, low moisture absorption, permanent 
rich molded-in color and hard surface. 














‘ 





Two complete one-piece mixer bodies are molded of 
CYMEL in each cycle. Mixing cavities and motor housings 
are formed by cores. Here, mold is open, motor housing 
cores have been automatically retracted, and the two 
mixers are being manually removed from top-cavity 
cores. Molder is Shaw Insulator Company. 








CYMAC® Window on 
Circuit Breaker Contacts 


A removable transparent cover through 

which contacts are clearly visible is the 

outstanding feature of a new circuit 
| breaker recently introduced by Stand- 
ard Control Division of Westinghouse 
Electric Company. The cover of the 
Saf-T-Vue circuit breaker, which re- 
veals at a glance whether contacts are 
open or closed, is molded of CyMAC 201 
methylstyrene acrylonitrile copolymer, 
which provides necessary transparency, 
heat and break resistance, and surface 
hardness at comparatively low cost. 





de et. F§ 











—_CYANAMID Plastics 
AMERICAN CYANAMID COMPANY - and Resins 
PLASTICS AND RESINS DIVISION Division 
34M ‘Rockefeller Plaza, New York 20, N. Y. ; - 








in Canada: Cyanamid of Canada Limited, Montreal and Toronto 
Offices in: Boston + Charlotte + Chicago - Cincinnati + Cleveland + Dallas + Detroit - Los Angeles ~ New York * Oakiond «+ Philadelphia « St. Lovis ° Seattle 


For more information, turn to Reader Service card, circle No. 411 
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Ten MILES an hour was “speed’’ in 1883 when 
Wyman-Gordon started to make forgings for the high- 
wheel bicycle. Through the 75 intervening years 
forgings have made important contributions to the 
phenomenal advances in propulsion. Progress from 
the first ‘“‘horseless carriages”... from the early ‘“‘fly- 
ing machines”. ..to the supersonic speeds of today 
--. would not have been possible without forgings 


eventy-five Years 2. > 





produced by the most advanced techniques of the 
day. 

Wyman-Gordon is proud of its achievements in 
these fields and, as the largest producer of automotive 
and aircraft forgings, is prepared to accept the chal- 
lenge of the future. Today, as for 75 years, there 
is no substitute for Wyman-Gordon quality and 
experience. 


WyYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM @ 


Ce Me 


os CE Ee 


TITANIUM 





WORCESTER 
ILLINOTS 


1, 
HARVEY, 


For more information, turn to Reader Service card, circle No. 393 
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DETROIT, MICHIGAN 
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The specimen under compression test is laminated timber, 10 ft. in length and 30 in. square 


Failure occurred at 4,840,000 Ib. 


TIMBER FAILURE: AT 4,840,000 LB. 
in a giant B-L-H Universal Testing Machine 


Characteristic of B-L-H ability to design and construct testing equipment 
to meet any requirements is this 5,000,000-lb. testing machine, one of 
the largest in the world. Specimens up to 40 ft. in length can be accom- 
modated, either in tension or compression. With it, designers and 
engineers are no longer restricted to testing small scale models. They 
can determine the actual performance of columns, cables, trusses, 
girders and other structural components of bridges, buildings, etc. 


For the best in testing, see B-L-H first. Name your problem—tension, 
compression, fatigue, creep, impact or torsion—and we can supply 
you with the finest equipment available to solve it. We also offer a 
broad variety of accessory equipment and instrumentation. Write today 
to Dept. 3-F for literature or ask to have a B-L-H man call on you 
and show what we have to offer. 


SAUDWVIN - LIMA: HAMILTON 


Blectronics & Instrumentation Division 


Waltham, Mass. 


SR-4®@ strain gages* Transducerse Testing machines 


For more information, turn to Reader Service card, circle No. 533 
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Copyright 1958, E&I Div., B-L-H Corp. 


For more information, circle No. 399 ” 


ay / 


nent! 

reating 
loy d 
ymin 
xpans 
roved 
lo flux 
enzal 
tics a 


20 B 


= 




















ay less for more strength! Tenzaloy the self-aging aluminum alloy needs no heat treat- 
yent! If your aluminum castings are too large or too intricate for heat treatment, if your heat 
eating facilities are limited, if you need superior strength than you get from ordinary heat-treated 
lloy demand “Federated Tenzaloy” developed by Federated to meet the need for a superior 
uminum alloy that ages at room temperature. Tenzaloy eliminates rejects due to warpage, 
spansion, and internal stresses caused by quenching. Tenzaloy finished properties are stable, 
yoved by conclusive test data over a ten year period. No special foundry techniques are required. 
0 fluxes. Castability is excellent with sand cast and plaster molds and many permanent molds. 
enzaloy will not “grow,” produces corrosion-resistant castings with excellent polishing character- 
tics and anodizes clear white. Write for Tenzaloy Bulletin No. 103. Federated Metals Division, 
20 Broadway, New York 5. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


EDERATED METALS DIVISION OF 











: series of Federated aluminum casting alloys. A new plant in 


1 to satisfy the requirements for Tenzaloy in the mid-west. 





ANWdNOD>D ONINISZSY ANY ONILOISWS NVDIBANYV 


is your problem 


machina 


NATIONAL HTM CASTINGS 


are the answer 





Important Physical Prop 


Brinell 163 to 


Yield, psi 48,000 to 














inks _ Ultimate, psi 70,000 to 
There are many reasons for specifying HTM (Pearlitic Malleable) spt nla 


castings for your product. One is machinability of 70-90 percent 
(B1112 steel = 100). Elongation, % 7 to ar 

But there are many other equally valid reasons. High ultimate = 
strength . . . extreme wear resistance under heavy loads and high dl 
speeds . . . non-seizing qualities . . . air or liquid quenching... 
ability to be smooth-finished. 

So when you’re looking over the materials field, don’t overlook 
the advantages of HT'M castings. For HTM metal can be cast 
by either the shell mold, CQz, or green sand methods. This means 
production costs tumble... performance and saleability 
of your product go Up. 














*Depending upon grad 





NATIONAL *\:: CASTINGS COMPANY | < 


Established 1868 Cleveland 6, Ohio 


The nation's largest independent producer of maiieabie and pearlitic malleable 











































For America’s 
largest all-nuclear 
power plant 


Commonweaith Edison’s 
é Dresden Nuclear Power Sta- 
x tion near Chicago, scheduled 
for completion by mid-1960. 
. This $45,000,000 project will 

be the country’s largest all- 
- nuclear power plant. 








44 MILES OF ZIRCONIUM TUBING 
being processed by Mallory-Sharon 








Here you see a striking example of zirconium’s place in nuclear power 
...and of Mallory-Sharon’s leadership in zirconium production 
and technology. 


The largest order ever placed for zirconium tubing—almost 44 miles 
of it—is now being processed by Mallory-Sharon, in conjunction with 
Bridgeport Brass Co., for the Dresden Nuclear Reactor. Made of 
reactor-grade Zircaloy-2, “6” diameter and 142” wall thickness, the tub- 
ing must meet rigid tolerances... pass special pressure, sonic and 
corrosion tests. Fabrication of fuel elements is by the Atomic Power 
Equipment Dept. of General Electric, at San Jose, California, designers 
and builders of the Dresden Station for Commonwealth Edison. 


As the largest integrated producer of zirconium, titanium and special 
metals, we invite you to write for information on either reactor-grade 
or commercial grade zirconium. Our Service Engineering group is ready 
to work with you now on either nuclear or commercial applications. 


Write for new booklet, “Technical and Application Data on 
Zirconium and Hafnium”. 


MALLORY Ms SHARON 


MALLORY-SHARON METALS CORPORATION + NILES, OHIO 


63 to 





To form fuel rods, cylindrical pellets of UOz 
are inserted in Zircaloy tubing. Tubes are 
sealed and welded, then assembled into “bun- 
dles” to form the rod-type element (inset). 








Integrated producer of Titanium ¢ Zirconium © Special Metals 






€ For more information, circle No. 369 For more information, turn to Reader Service card, circle No. 422 
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For 
Spring 
life 
ever/asting... 


NILCOR* 
ALLOY! 





Nilcor alloy is not a steel! 
It is truly unique. It is be- 
lieved to have no equal, for 
example, for continuous life 
in miniature springs. Fur- 
ther, it is non-magnetic and 
far outdistances steel or any 
known alloy in resistance to 
“set’’, fatigue and corrosion 

..even at high tempera- 
tures. 

Major use to date is for 
non-breakable power springs 
in fine watches. But more 
and more Nilcor alloy is and 
will be furnished for the most 
critical requirements in in- 
strumentation, control de- 
vices and equipment of many 
types . . . wherever extreme 
spring life and precise be- 
havior are vital. 

Perhaps National-Stand- 
ard Nilcor alloy holds prom- 
ise for some of your needs. 
We shall certainly be glad 
to cooperate all the way in 
helping you find out. Just 
check with our Athenia Steel 
Div., Clifton, New Jersey. 








*Trade Mark National-Standard Co. 


STANDARD 


DIVISIONS: NATIONAL - STANDARD, Niles, Mich.; tire wire, stainiess, music spring and plated wires +» WORCESTER WIRE WORKS, Worcester, Mass.; music spring, stainiess and plated wires, high and low carbon spec/alp 
WAGNER LITHO MACHINERY, Secaucus, N. J.; meta! decorating equipment + ATHENIA STEEL, Clifton, N. J.; Mat, high carbon spring steels + REYNOLDS WIRE, Dixon, Ii1.; /ndustria/ wire cloth 


For more information, turn to Reader Service card, circle No. 383 








HOW TO SOLVE 
PRODUCT DESIGN PROBLEMS WITH 




















Organic 
Rubber 
300 Ib/in 


SE-555 
225 Ib/in 


Typical 
Silicone 
60 Ib/in 











j SE-555 
Organic 800% 
pubber 
1900 psi Organic 
aa Rubber 
600°, 
tee Typical 
Silicone Typical 
850 psi Silicone 
250% 
7 * 
pene parsed 
ile Strength Elongation 


| coated with an alkyd alumi- 
| subjected to 1000°F for 2 hours. 


speci/altp 





For more information, 


Carbon steel coated with silicone aluminum 


Tear Strength 





finish, subjected to 1000°F for 24 hours. 


Write for more information... 


JENERAL @@) ELECTRIC 


Silicone Products Department, Waterford, New York 
circle No. 413 
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@) SILICONE IDEAS 


Problem: Organic rubber parts failing because of tempera- 
ture extremes and ozone. High tear and tensile strength 
cannot be sacrificed. 


Solution: Replace with SE-555—silicone rubber with tear 
and tensile strength comparable to organic rubber. 


SE-555 is a new silicone rubber with tear and tensile 
strength double that of ordinary silicone rubber (see 
comparative typical values at left). Whenever maximum 
resistance to weather and temperature extremes (minus 
150°F to 500°F) is required, combined with high tear 
and tensile strength, specify SE-555. This is the only 
material available to rubber fabricators that meets AMS 
3345 requirements for tear and tensile strength, elonga- 
tion, heat resistance, compression set and low tempera- 
ture flexibility. SE-555 can be fabricated in practically 
any color, including white. 


You can order high strength silicone rubber parts imme- 
diately because SE-555 is available from stock for ship- 
ment to your fabricator. For more information and a 
list of qualified fabricators, mail the coupon below. 


Problem: Find a wire insulation to withstand extreme condi- 
tions of temperature, moisture and ozone. 


Solution: Wire insulated with G-E silicone rubber. 


Exposed to an 1800°F flame for hours, G-E silicone rub- 
ber insulation forms a non-conducting ash which still 
insulates. No toxic fumes are released, nor will it shrink 
and expose the conductor, as the laboratory demonstra- 
tion on the left shows. Silicone rubber has superior 
dielectric strength at high temperatures and keeps it 
for years. It has unparalleled ozone resistance, stays 
flexible down to minus 75°F or lower. Use silicone rub- 
ber insulated wire wherever temperatures are extreme, 
and where an extra safety margin is needed. Examples: 
aircraft wire, Class B and H motor and apparatus lead 
wire, electronic hook-up wire and control cable. Want 
more information? Send in coupon below. 


Problem: Extend the life and appearance of metal surfaces 
designed for high temperature operation. 


Solution: Special paints made with G-E silicones. 


Silicone based paints are finding increased application 
as corrosion-resistant or appearance-preservation coat- 
ings for many metals exposed to continuous temperatures 
as high as 1000°F. For instance, special aluminum- 
silicone paints often make it possible to use mild steel 
instead of stainless steel in industrial applications. High 
gloss silicone paints have proved to be amazingly dur- 
able finishes for heaters, appliances, etc. Gloss and color 
are retained up to 440°F, and the finish resists marring, 
scratching and chemical attack more than ordinary paints. 
Check into the performance advantages of high tempera- 
ture silicone paints. Special paint formulations have been 
developed by leading paint manufacturers for specific 
temperature ranges and applications. For more data, fill 
in the coupon below. 


Section D6B6, Silicone Products Dept. 

General Electric Company, Waterford, N. Y. 

Please send me application data and names of suppliers of: 
[] Silicone rubber mechanical goods 











[] Silicone rubber insulated wire L] Silicone based paints 
Name Title 

Company 

Address 





Zone 


City 
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Every bar is identified by its own particular heat 
symbol and color marking, to indicate type of alloy. 
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With every shipment you receive a Certificate of 
Analysis and Hardenability—your complete rec- 
ord of the steel’s characteristics, and your guide 
to dependable heat treatment. 





Spark testing by skilled Ryerson inspectors protects against possibility of mixed steels. 





the 


How Ryerson takes the risk : 
out of your alloy steel : 








In 

Alloys from different heats can vary widely in hard- cific heat as well as by type; spark testing to avoid sp 
enability—and as a result, vary just as widely in mixed steels; and complete hardenability tests in ac- ba 
mechanical properties. cordance with A.S.T.M. specs. This enables us to he 
This puts a big question mark on how your steel send you a report on every shipment of alloy steel. . . al 
will perform. Moreover, you may not know you have a report telling you what your steel will do, and how as 
a problem until it’s too late. to heat-treat.to obtain desired properties. N 


The big difference with Ryerson is—you know 
what to count on before you start. Every bar of 
Ryerson alloy steel is protected by an 8-Point Quality 
Control Program—including identification by spe- 





These are the plus benefits you get at no extra cost 
when you order alloy steel from Ryerson. Call your 
nearby Ryerson plant today. ...or ask your Ryerson 
representative to explain our certified plan. 


RYERSON STEEL 


Member of the <> Steel Family 


Principal products: Carbon, alloy and stainless steel—bars, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 


Formerly Materials & Methods 


For more information, turn to Reader Service card, circle No. 566 
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DOW CORNING 
CORPORATION 





silicone News 


FOR DESIGN ENGINEERS 


No. 5l 





an electrical short circuit recently set 
the stage for dramatic proof of the 
exceptional heat stability of silicone 
insulation. It happened at American 
Machine and Manufacturing Co., Union, 
New Jersey. Here’s the story: 


American Machine produces a wide selec- 
tion of miniature coils for the aircraft and 
electronic industries. These coils are insu- 
lated with Dow Corning Silicones to save 
weight and space and to assure their reli- 
ability at ambient temperatures in the 


range of 350 F. 


e. 





Mage 


While curing 800 of these units recently, 
an electrical short circuit caused the oven 


to catch fire. The oven got so hot that 
the thermometer (Cont. Pg. 2 


SILICONE INSULATION 
SURVIVES OVEN FIRE 








SILASTIC-GLASS CLOTH HOSE 
LASTS AT LEAST 8 TIMES LONGER 


Under similar high-temperature con- 
ditions, how much longer service life 
can be expected of a Silastic-glass cloth 
hose than from a conventional rubber- 





Even IOOOF Can't Distort 


Three years of research have convinced 
engineers at Olympic Plastics Company, 
Inc., Los Angeles, that no other plastic- 
like material equals silicone molding 
compound in insulating efficiency or 
heat stability. Proof is the perform- 
ance of Olympic’s new terminal strip 
assembly which has been adopted as a 
National Aircraft Standard. 


Molded from a Dow Corning silicone 
molding com- 
pound, this termi- 
nal strip shows no 
sign of heat dis- 
torion after 100 
hours exposure to 
1000 F, a temper- 
ature high enough 
to disintegrate 
even the best 
organic plastics. 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


Silicone Molding Compound 
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Recommended for continuous duty at 
600 F, the Olympic terminal strip com- 
pletely eliminates arcing at high altitudes 
—a major weakness of boards made from 
other materials. That’s why it has been 
adopted by North American (Cows. Pg. 2) 









cotton hose? Answer: at least 8 times 
longer, according to the developers of 
this new hose, Hewitt-Robbins of Stam- 
ford, Connecticut. 
This heat-stable 
Hewitt - Robbins 
hose comprises 5 
plies of glass cloth 
sandwiched in Sil- 
astic*, the Dow 
Corning silicone 
rubber. Both inner- 
liner and cover are 
solid Silastic. Burst 
strength of the hose 
is estimated at bet- 
ter than 600 psi. 





Now in use as radiator couplings for 
diesel locomotives of Union Pacific, Silas- 
tic-glass hoses carry “coolant” as hot as 
230F on the inside, while the outside 
is exposed to engine compartment heat. 
They are also subject to constant vibra- 
tion. Whereas organic rubber-cotton 
hoses lasted about 3 months in this appli- 
cation, Silastic-glass hoses have already 
been in service over 24 months and are 
still in excellent condition. No. 516 


*T.M. REG. U.S. PAT. OFF. 
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“SLICK” 


Plagued with the problem of dust par- 
ticles plugging wool-felt filters, engi- 
neers at Pulverizing Machine Division 


of Metals Disintegrating Co., Sum- 
mit, New Jersey, specified Dow Corn- 
ing 200 Fluid as a release coating. 
Result: Increased efficiency and serv- 
ice life for their new “Mikro-Pulsaire” 
dust collector. 


Designed to “clean” the atmosphere in 
plants processing materials such as pow- 
dered gypsum, copper, cement and sugar, 





OVEN FIRE (Cont.) 
literally burned up after recording 640 F. 
What’s more, all the die-cast aluminum 
parts of the oven melted before the blaze 
could be extinguished by the municipal 
fire department. 


To the surprise of inspectors, rigid testing 
revealed that 797 of the original 800 sili- 
cone-insulated coils survived the fire in 
perfect condition! Heat stability like this 
makes it possible for silicone-insulated 
motors, generators and transformers to 
withstand overloads and ambients that 
would quickly burn out equipment insu- 
lated with other materials. No. 518 


TRICK 





WITH SILICONES 


this unit employs a 1-second reverse jet of 
air every 10 seconds to keep its wool-felt 
filters from clogging. Designers have found 
that a coating of Dow Corning 200 Fluid 
reduces adhesion of dust to wool-felt fibers. 
This helps immeasurably to increase the 
life of filters, and increases the unit’s effi- 
ciency rating to 99.997% on most materials. 


As an additional feature, each filter is 
gasketed with Silastic*, the heat-stable 
Dow Corning silicone rubber, to provide a 
positive seal and make the units opera- 
tional at temperatures as high as 390F. 
Mikro-Pulsaire dust collectors clean 5 to 
15 cubic feet of air per minute when the 
atmosphere is “loaded” with up to 1000 








grains of dust per cubic foot. No. 517 
*T.M. REG. U.S. PAT. OFF. 
1000 F TERMINAL STRIP (Cont.) 


Aviation, Chance-Vought, Northrop, Lock- 
heed and other major aircraft companies. 


Using the same silicone molding com- 
pound, Olympic Plastics Company manu- 
factures many other types of specialized 
terminal strips for applications where high 
temperature resistance and excellent elec- 
trical properties are required. No. 519 








NEW LITERATURE 
AND TECHNICAL DATA 
ON SILICONES 


Specify Silicone insulated Motors and Tro 


| formers and Save is the subject of a new 8-po.< 
| brochure that cites the many advantages p 
| vided in silicone-insulated equipment. 


No. 520 
Go 


Silicone Coating for paper and paperboard aids 
packagers and processors of sticky materials — 
it keeps gummy and tacky materials from stick. 
ing to all types of bags, boxes, innerliners, wrap- 
pings and interleaving sheets — it will not 
migrate nor contaminate goods in contact with 
it. Send for informative brochure containing 
sample papers. No. 521 


To Improve Surface Resistivity of printed circuits 
and electronic equipment under conditions of 
high humidity, Dow Corning 991 Varnish has 
been found to be most effective. No. 522 


* 


Pressure-sensitive Silicone Tapes — that stick to 
wet or dry surfaces; form good bonds; have 
high dielectric strength; repel moisture; are not 
affected by corrosive chemicals — are described 
in a folder designed to help you choose the tape 
best suited to your application. No. 523 


“Rubber from Rock,” a new color-sound movie, 
explains how Silastic, the Dow Corning silicone 
rubber, is manufactured from quartzite. Demon- 
strates why parts fabricated from Silastic retain 
rubber-like properties from —130 to over 500 F 
in a wide variety of military and industrial appli- 
cations. Also covers uses for Silastic as a dielec- 
tric in electronic and electrical equipment. To 
arrange for a showing of “Rubber From Rock” 
in your plant, circle No. 524 


1958 Guide to Dow Corning Silicones — consists 
of 16 pages filled with data and illustrations 
suggesting ways in which you can cut costs, 
simplify designs, improve performance and add 
new sales appeal to your products with Dow 
Corning Silicones. Cross indexed for handy ref- 
erence, this all-new Guide includes properties 
and uses for the silicone products developed in 
recent months. No. 525 





Dow Corning Corporation, Dept. 706, Midland, Michigan | 
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| Important Radiographic data at a glance 
, Free Wall Charts give you latest information on film selection, 
x relative speed, and contrast. 
4 | i Se Soe eee aren = 

yeaa fast films and varied radiation est: ; | 

sources give the present-day radiographer | meeh ag conet bag nee cena | 
ts ee re ee for establishing katie te | eS Please send me your free wall charts of | 
's sure factors to meet unusual conditions and | Radiceramhic dena. | 
r get better radiographs. l _ | 
: ; Name 

. So that you can have the latest information | pit | 
s right before you, Kodak has prepared two | Company | 
: quick-reference wall charts—one, a guide for | Street | 
; selecting the best type film for your x-ray and | City State | 

gamma ray work—the other, showing relative BL TES TE eI | 
speed, contrast, and development of Kodak 

a ee EASTMAN KODAK COMPANY 

These charts are yours—free for the asking. X-ray Division 

Just drop us a line and you'll get yours by 
| ER eM Rochester 4, N. Y. 
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Details, ideas, sources 


for all engineering, mechanical and manufacturing needs 











Abounds in 
Profitable Features 


FASTENERS HANDBOOK 


Brings to your attention the many cost-saving 
features of available, less-known fasteners. 

Presents complete fastener lines in particular fields 
and applications. Enables you to look at what's 
available before closing up. 

Makes possible the immediate location of every 
fastener described with name and address of 
supply source. 

Relates actual uses of fasteners in one industry 
to those of another, resulting in concrete examples 
of money-saving applications. 


Everything in Fasteners 


RIVETS 
INSERTS 
SCREWS, BOLTS, STUDS 


Standard Screws and Bolts; Miscellaneous Standard 
Bolts; Standard Studs; Load Indicating Screws and 
Bolts; Locking Screws and Bolts; Recessed Head 
Screws and Bolts; Sealing Screws and Bolts; Struc- 
tural Bolts; Studs; Tapping Screws; Wood Screws 
and Bolts; Miscellaneous Screws and Bolts. 


NUTS 


Standard Nuts; Free-Spinning Locknuts; Prevailing- 
Torque Locknuts; Nonlocking Nuts. 


WASHERS 

RETAINING RINGS 

PINS 

NAILS 

METAL STITCHING 

QUICK RELEASE FASTENERS 
MASONRY ANCHORING DEVICES 


HOSE CLAMPS & 
MANUFACTURERS DIRECTORY 


(2 oe - se 8 8 Ue Um Um Um Um UG Us 


FASTENERS 
Handbook 





by JULIUS SOLED, P.E. 


Consulting Engineer 


1957, 448 pages, $12.50 


| | 
| | 
| I 
' Over 900 | 
| |llustrations! | 
| 


FASTENERS HANDBOOK provides ready, up-to-date answers to fastener 
problems in all fields. Its pertinent data, illustrations, and full page 
descriptions supply you with detailed information on currently avail- 
able fasteners. Here is a handbook in every sense of the word. You 
can select the fastener you want because this comprehensive book 
includes standard and proprietary fasteners from all manufacturers. 
These include the many specialized fasteners developed since the Second 
World War; specific fasteners that increase structural safety and 
reliability; and the whole range of sizes and type of materials available. 


This is the only fastener reference which relates the actual uses of 
fasteners in one industry to those of another. The result is concrete 
examples of money-saving applications for all designers and manu- 
facturers. The book also points out the plus values of many less known 
but equally valuable fasteners. 


The coverage is unusually complete, accurate, and up-to-date. Every 
description of a proprietary fastener has been verified by its manu- 
facturer. All major manufacturers and most smaller ones have sup- 
plied material. The industry associations such as the Fasteners Insti- 
tute and the Screw Bureaus have likewise contributed. 


Fastener development has far exceeded the published information 
on fasteners. This handbook meets the tremendous need for a reliable, 
current, and authoritative reference to fasteners and fastener re- 
sources. 


Due to its complete coverage, Fasteners Handbook can be profitably 
used by design engineers, mechanical engineers, patent attorneys, sales 
personnel, fastener distributors and jobbers—in fact, anyone who needs 
solid information on fasteners available for mechanical assembly. 


Examine Fasteners Handbook Fice! 
—Send No Money! 


MAIL THIS COUPON NOW 


REINHOLD PUBLISHING CORPORATION, Dept. M-269 
430 Park Ave., New York 22, N. Y. 
Please send me the FASTENERS HANDBOOK to read and examine free. In 


10 days I will return the book and owe nothing or I will remit $12.50, 
plus postage. 


EE SC on thie ye kkk doe Ke ae h Gh Abowd 6aSEh RRR eRes ve phwe vebee sex ddidenheta bss nutebectees 


ENE A SEEDED DD ch 600 0 cU ede esc cestorcesesvesvctebes ZONE ...... GRU wc ddecedticbisedesevce 


SAVE MONEY! Check here if you ENCLOSE payment, in which case we pay all shipping 
charges. Same return privilege. Refund guaranteed. Please add 3% sales tax on N.Y.C 
orders. 


For more information, turn to Reader Service card, circle No. 552 
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A 3-Way Money Saver 











1 Lowers Production Costs 
















GENERAL 


2 Reduces Scrap Losses 


3 Reduces Inventories 


General Plate’s profile rolled stock offers new opportu- | 
nities to reduce costs in today’s quest for dollar-saving 
methods. Here’s some of the benefits you get from | 
General Plate’s profile rolled stock: 


Simplified small parts production. 
Close tolerances in dimensions, contour, and composition. 


Wide diversification of available metals and shapes. 


| Finished surfaces. 
. Size range from .025” to 31%” wide. 
These advantages, plus expert toolmaking — skilled produc- 
y tion people — proper heat treating facilities — efficient delivery 


service — make General Plate a dependable source of supply 
for your formed stock needs. 

















7 F send — 
x Let us figure on your * cross-sectional sketch of drawing 
profile rolled stock and dimensional tolerances 
| requirements — if you'll ¢ length of strip and tolerances 
send information to help ¢ material specifications 
us quote, we'll be glad ¢ permissible edge curvature and 
to estimate tool and flatness 
material costs ¢ surface finish required 
without obligation. + hardness, and 
* quantities involved. 











You can profit by using General Plate Profile Rolled Stock. 














METALS ¢ CONTROLS (CORPORATION 
General Plate Division ——_] 1606 Forest Street, Attleboro, Mass. 


FIELD OFFICES: NEW YORK ® CHICAGO * DETROIT * INDIANAPOLIS * MILWAUKEE * PASADENA 
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The Million Dollar Aisle 


More than a million dollars saved—on tooling costs 
alone—an impressive 18 month production record 
for this battery of Hydroforming machines. 


largest commercial Hydroforming 
facility in the world... duplicate 
equipment assures reliable delivery 


Can we put this custom Deep Drawing equip- 
ment to work for you? Behind it is the ability 
to serve you well—and quickly. The skill, expe- 
rience, and know-how that, coupled with our 
versatile equipment, has saved our customers 
more than a million dollars in tooling costs alone. 

We can make parts of all shapes and complex- 
ities—from all ductile metals. From the thinnest 
sheets to ¥” steel plate and 7%” aluminum plate. 
Some parts that are impossible to produce by any 
other method. Hydroforming can often produce 
spectacular results in forming prefinished parts— 
reducing delivery times—cutting costs. One man- 
ufacturer cut production time by 90 days and 
reduced tooling costs over $30,000.00 on three 
small parts alone. Do you have a part that can 
be Hydroformed? It will pay you to investigate. 


Write, wire or call for details, or send your prints 
for estimates — in strictest confidence of course. 





Whether you are interested in fasteners that will 
hold permanently “fast” or are “‘fast’’ to install, 
HUCK gives you both. 


Nowhere can you find so many desirable features 
as you'll get with HUCK FASTeners. 


POSITIVE MECHANICAL LOCK—can't slip, strip or 
wear loose. 

UNIFORM INSTALLATION—Every fastener identi- 
cally tight, automatically “torqued"’ by the in- 
stalling tool. 


TIME SAVING—Easily installed by unskilled labor 
up to ten times faster than ordinary fasteners. 


NO BUCKING—Whether headed or blind type, the 
tool “pulls” fastener tight from work side. 


NO WORK DAMAGE—Tool never touches work, 
can’t dent, gouge or scratch the product. 

EASILY REMOVED—Simple tools afford fast removal 
without damage to product. 


ECONOMICAL—Installed cost is below most ordi- 
nary fasteners. 


Huck fasteners are made in many types, sizes and 
materials. A Huck fastening specialist will gladly 
point out the one best suited for your needs and 
demonstrate their advantages on your product in 
your own plant. We invite your inquiry. 





Hydroforming Co. of America 


7406 W. Lawrence Ave., Chicago 31, Ill., Phone: UNderhill 7-7600 






MANUFACTURING COMPANY 


2480 BELLEVUE AVENUE * DETROIT 7, MICHIGAN ¢ Phone WA. 1-6207 
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The tough, good looking fi a. 


PARKERIZING 


... low cost, too! 





If these are your finish requirements—excellent cor- 
rosion resistance, adaptability, economy, and good 
appearance for iron and steel—then Parkerizing is 
the finish for you. 


This treatment is used on practically all types of 
parts and products: screws, bolts, stampings, forg- 
ings, castings and machined parts. There are no 
restrictions on size or shape. Treatment takes only 
a few minutes, is completely dependable. Installa- 
tion and operation is simple, requires a minimum of 
floor space, equipment and manpower. 


Treatment with Parkerizing builds a protective 
coat of non-metallic phosphate over all surfaces of 
the metal, barring corrosive forces. This resistant 
coating may be waxed, stained, oiled or painted. 


For high rust resistance, uniform quality, and pro- 
tected fine appearance, use this pioneer surface 
treatment that has been proved and improved for 
more than 44 years—Parkerizing! Call in the 
Parker man in your area. 








Since 1914—leader in the field. 


PAR KE’ F. 


esse a a OS LoD SERED 


RUST PROOF COMPANY 
2173 E. MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE PARCO COMPOUND PARCO LUBRITE 
corrosion resistant rust resistant wear resistant for friction 
paint base surfaces 











BONDERITE and BONDERLUBE TROPICAL 
aids in cold forming heavy duty maintenance 
of metals paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


7 
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Door Opener 
Tread Plate 








4 more cost-cutting examples of 


WW ALUMINUM 










H es of P-E Ald Why Many Specify WILBOW for | | 
asia arate All made, titi and a Rubber-Bonded- to-Metal Parts 


thicknesses required for each piece are pro- 





duced ina single operation without machining. i Whenever vibration, shock, impact, stress, wear : Send for 
Each design offers inherent advantage of greater or abrasion need be relieved by rubber-bonded-to- | New WILBOW Catalog 
- ° metal parts, many engineers and buyers specify © 1t will become your hand- 
strength in less weight and the plus benefits of WILBOW. For they realize that WILBOW can book of rubber goods 
a durable, non-corrosive finish. Perhaps our meet exacting tolerance, material and performance 
non-competitive mill service can help you im- requirements, yet produce these parts economically 
prove your product and cut costs. Over 5,000 and Seliver <e arabes. 


WILBOW facilities include modern up-to-date 
equipment for producing adhesion of many special 
materials including natural, synthetic and silicone 
rubbers of all types to a large variety of metals 
including stainless steel. 

Let us know of your bonding problems and kin- 


PRECISION EXTRUSIONS, INC. dred requirements. Our engineers will be pleased 
727 E. GREEN AVENUE BENSENVILLE, ILL. to work with ‘you and make recommendations. 
PHONE: POrter 6-0098 ° (Chicago) TUxedo 9-1701 


Chicagolenas Oldest Most Experienced Aluminum Extruder The WILLIAMS-BOWMAN RUBBER Co. 


REGIONAL SALES OFFICES 194 South 54th Avenue * Cicero 50, Illinois * (Chicago Suburb) 
St. Paul Milwaukee Grand Rapids Philadelphia Los Angeles Mfrs. of molded, punched, extruded and cul rubber goods. Specialists in pro- } ] 
Mi 6-2887 BR 3-6446 GL 1-2511 MA 7-6860 BR 2-8721 ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal 


FREE SAMPLES i) HOW TD 


and APPLICATIONS sea —~ Screws 
a} INDUSTRIAL ~ a Instruments, et ke. 


easily, securely 


...with GERRO ALLOYS 


pose = S.A.E. and CERROBEND®, a low-temperature-melting CERRO 

ALLOY, is the ideal material for sealing adjustment 
Federal Govt. Specificatio ’ , 
s +44 screws on delicate instruments. CERROBEND is 


SEE HOW easy to work with ... neat... strong . . . versatile. 


It rapidly solidifies, expands and locks in place in 


standard shapes are available without die charge. 





WRITE for Extrusioneering News — gives case 
reports and helpful technical data. 
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, FELT the adjustment screw cavity, prevents loosening of 
the screw from vibration or tampering. CERRO- 
FITS IN BEND is easily melted out in hot water or at hot 











See why WITH YOUR water temperature. 
CONTINENTAL FELT PRODUCTS This is only one of 63 CERRO ALLOY appli 


cations. For the complete listing send for our 


( new information-packed “HOW TO" (#J4) 
fills hundreds aiid new information-po 
of jobs daily ese 
CONTINENTAL E'ERUT comPANY. tweiso: CERRO DE PASCO SALES CORPORATION 
312 Park Avenue, New York 22, N. Y. 
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Down near Caprock, New Mex- 
ico, they’re still talking about it 
...the nickel alloy steel sucker 
rod that squashed into 18 inches. 


It took an accident to demonstrate 
real toughness. 


The sucker rod, a long shaft 
connecting power at the surface 
with a piston thousands of feet 
below, was operating rhythmical- 














This steel “pretzel” was 14 feet long! 





ly. Its reciprocal motion brought 
up oil in rich spurts. 


Suddenly, part way down, the 
well casing broke, trapping the 
sucker rod. Fourteen feet of rod 
were quickly crammed into 18 
inches. But despite violent twists 
the sucker rod didn’t break! See 
for yourself! 


Nickel alloy steel provides 
toughness... plus fatigue resistance 


Stresses on sucker rods from 
the pumping motion are high, 
and fatigue life must be extended 
as far as possible even in corro- 
sive wells. That’s why this one 
was made of AISI 4820 steel — 
a high-strength nickel alloy steel 
containing 3.5% nickel and .25% 
molybdenum. 


It’s a quenched and tempered 
steel. Normally a carburizing 
grade, 4820 specially quenched 
and tempered gives excellent 
toughness along with through 


hardness and relatively high 


strength. 





Typical mechanical properties are: 
Ultimate strength ....120,000 psi 


Yield strength .......... 110,000 psi 
Elongation...... 25% in 4 x diam. 
Reduction of area................ 68% 
Srinell hardness .................. 241 


SBOE TDG cock ccerciccssel 90 ft. lbs. 


We don’t know of many better 
illustrations of the toughness and 
ductility of high strength nickel 
alloy steels than this one. 

At any rate, down near Cap- 
rock, New Mexico, they’re still 
talking about it. 





If you’d like to know more 
about high mechanical prop- 
erties of Nickel Alloys Steels 
... their strength, toughness, 
ductility and resistance to 
corrosion fatigue, for exam- 
ple, send for “The Properties 
of Heat Treated Wrought 
Nickel Alloy Steels.” 











The INTERNATIONAL NICKEL COMPANY, Inc. 


INGO NICKE L- 


NICKEL ALLOYS PERFORM BETTER LONGER 
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Coimonoy 


INCREASES 


Extrusion 
Screw Life 


Tests revealed a tremendous increase in the service life 
of these Colmonoy hard-faced extrusion screws, as against 
the unprotected screws usually used. Orders for new 
replacements now specify Colmonoy hard-facing. 











Used for extruding plastic, these screws are made of age- 
hardening nickel-base alloy. This alloy is now readily 
| hard-faced with little loss of hardness, using Colmonoy 
No. 6 gas rod and a new Colmonoy high temperature flux. 





The 60-inch screws have 
a .050” overlay of Col- 
monoy No. 6 when finish 
ae mg Colmonoy hard- 
cing pays for itself in 
increased life very 
quickly on expensive 
parts such as these. 





To provide any metal part with longer life, investigate 
Colmonoy alloys and methods. They represent a com- 
plete line of wear resistant alloys and the most up-to-date 
' in hard-facing techniques. 


Submit part drawings and a description of the 
wear encountered for a specific recommenda- 
tion. Request Hard-Facing Manual No. 79. 











WALL COLMONOY CORP. 


DETROIT 3, MICHIGAN 


19345 JOHN R STREET - 


BIRMINGHAM - BUFFALO - CHICAGO - HOUSTON - LOS ANGELES 
MORRISVILLE, PA. - NEW YORK - PITTSBURGH - MONTREAL - GREAT BRITAIN 


For more information, turn to Reader Service card, circle No. 385 
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For more information, turn to Reader Service card, circle No. 363 


. why Webb works where others won’t. A lot of 
the answer is in this photomicrograph of Webb 
Needle Wire. The concentricity, complete spheroidi- 
zation and freedom from decarburization shown 
above spell big fabrication and performance benefits 
for you. 


Division of The 
CARPENTER STEEL CO 
New Brunswick, N. J. 





WHO — Over the years, more and more manvu- 
facturers who have been paying high tooling 
and labor charges and have been receiving 
slow delivery schedules have found that WLS 
SPEEDTOOLING has given them large savings 
and fast delivery every time! 






This illustra- 
tion (approx. '/2 
actual size) of an 
actual part pro- 
duced by SPEED- 
TOOLING for one 
of our customers 
represented a sav- 
ings of 89% over 
previous production 


WHEN — If your stamping quantities are within 
100,000 and your tolerance requirements are 
within £.001” look to WLS to meet your re- 
quirements. However, there are many cases 
in which runs are higher and tolerances 
even closer. 





methods. WHY — In today's hotly competitive manufac- 
COMPLETE turing field, it's just smart business to get the 
FACILITIES most from your money, and, remember — WLS 
© Blanking is. an established firm, familiar with every 
¢ Forming phase of designing and engineering short 
© Srereens run stampings. 
© Drawing 
© Extruding 
© Stenciling FREE 
© Tapping 
© Counter- FOR THOSE MANUFACTURERS WHO 
sinking ARE FACED WITH MANUFACTURING 
© Plating PROBLEMS WE OFFER A FREE BULLE. 
© Machining TIN ILLUSTRATING MANY STAMPINGS 
© Painting WE HAVE PRODUCED FOR MANUFAC. 
enn TURERS AS WELL AS A SAMPLE AND 
"s COST SUMMARY OF AN ACTUAL PART. 
WE ALSO OFFER FREE QUOTATIONS 
FROM YOUR BLUEPRINTS AT ANY TIME. 

















STAMPING COMPANY 
3285 E. 80th STREET * CLEVELAND 4, OHIO 





For more information, turn to Reader Service card, circle No. 418 
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Another example of RICHARDSON PLASTICS ENGINEERING SERVICES 






































LESS WEIGHT— YET 
STRONG AND 





































































Better products 
and greater sales appeal with 


PLASTICS MOLDED by RICHARDSON 


Fasco Industries of Rochester, New York, chose Richardson to 
mold the fan diffuser guard for their new 20” portable fan shown 
above. One of the main reasons was the Engineering Service which 


"apm, 4», helped to create a better product and additional sales appeal. 
4 YEARS OF Y, Working closely with Fasco engineers and Van Dyck Associates, 
¥ ges yp vy designers of the unit, Richardson helped to develop the guard design 
a ae for proper diffusion of air with the least amount of wind noises or 
vibration; the greatest strength for safety under all conditions; 


recommended the high impact polystyrene material; and created a 
mold which made all these features possible. The mold is a master- 
piece of tooling and mold engineering. 

This cooperative engineering service is available to you. The next 

R j C H A R D S 9) AL time you are planning a new product or redesigning an old one, call 

| Richardson. Our knowledge and experience in plastics engineering 

PLASTICS may save you money and will certainly give you a better product. 
LAMINATED and MOLDED Plan for tomorrow .. . send for the Molded Catalog today. 





OFFICES IN PRINCIPAL CITIES 


The RICHARDSON Company 


DEPT. 38 © 2782 LAKE STREET. * MELROSE PARK, ILLINOIS 


For more information, turn to Reader Service card, circle No. 498 
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Reve re 


IS THE NAME TO REMEMBER 




































































Send today for these 
informative catalogs: 


1—REVERE ALUMINUM, 

. BRASS AND COPPER 
FORGINGS 
2—REVERE WELDED STEEL 
TUBING 


REVERE COPPER AND BRASS 


INCORPORATED 
Founded by Paul Revere in 1801 


Rome Manufacturing Company Division 
Box 111, Rome, N. Y. 


For more information, turn to Reader Service card, circle No. 467 
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For more information, turn to Reader Service card, circle No. 40) 


DIE-CASTINGS— 





LARGE or 
le 


Large Castings. Aluminum cast- 
ings made on large cold chamber 
type high-pressure machines. 
Large zinc castings made on large 
plunger type machines. 


Small Zine Castings, 1000 per 
Ib. to 3 per Ib., made on fully- 
avtomatic, high-speed machines. 
More design latitude — high 
accuracy — lower tool and 
piece costs. 


DOLLIN Specialized equipment gets the most out of each! 





DOLLIN has the most modern, high-speed 
die-casting machines of every type and 
size, to produce parts from the largest 
commercial sizes down to fractions of an 
inch, This specially-designed equipment, 
with Dollin engineering, die-making, 
foundry and machining facilities, offers 
you the ideal source for high-volume, 
high-quality die-castings, at the lowest 
cost. 





@ Get the most out of your die-casting 
designs by consulting Dollin engineers, 
Submit prints or samples for engineer- 
ing advice or quotation. 


DOLLIN CORPORATION 


& 610 So. 2ist St. Z 


Irvington 11, WN. J. 


DOLLIN 


VAliiom- litem Vitiiiliiltian 


DIE-CASTINGS 











this is important enough 
fo read twice! 


Now, for the first time, you can obtain 1, 2, ora 
dozen prototype high alumina ceramic parts for 
development work in your own plant... at 
low cost. 

This new service is available to ‘‘custom- 
make” any small-lot number of Frenchtown 
engineered ceramic parts to your exacting 
specifications. Here’s an opportunity to put 
these look-ahead materials ‘‘through the mill” 
to help solve-a materials problem for new or 
existing products, without the 
barrier of buying production run 
quantities. Want to know more? 
Write, outlining your problem. 
Ask, too, for a copy of our 4-page 
bulletin which describes the 
complete line of Frenchtown 


engineered ceramics. 
PORCELAIN 


~frenchtown eorcesay 


New Jersey 











Frenchtown, 








For more information, turn to Reader Service card, circle No. 366 











Die Castings 
Cut 10 Pounds 


off Frameweight 


of New Royal 
Standard 










SALES 
_ REPRESENTATIVES 


“Never before has a standard typewriter featured 
sO many new improvements. From Twin-Pak to 
Touch, this new Royal Standard opens up a whole 
new world of breathtaking ease and economy.” It 
is a fine example of beautiful design, excellent engi- 
neering and wise choice of materials. 

Because of the remarkable strides made by the 
die casting industry in the production of sound 
economical aluminum die castings, the major por- 
tion of the framework of all the Royal Typewriters 
are die cast. Through the use of aluminum die 
castings having cored holes, close tolerances and 
thin walls ribbed for maximum strength, Royal 
engineers have reduced the weight of the framework 
of the Standard model from 15 pounds to approx- 
imately 5 pounds ...an impressive savings of 
10 pounds. 

All told, the Royal McBee Corporation uses from 
2% to 3 million pounds of aluminum die castings 
yearly and the end of die casting usage is not in 
sight. Royal engineers are constantly alert to addi- 
tional die casting applications because of the tre- 
mendous savings in man and machine hours which 





sy ae 





STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 
GUILDERLAND, N. Y.: Mr. David H. King, 75 Willow St. 
LUTHERVILLE, MD.: Mr. C. Mcintosh Gordon, Mays Chapel Rd. 
CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St. 

| YN, N. Y.: Mr. Robert V. Moore, 2317 Plumb 2nd St. 








are achieved through the elimination of costly 
secondary operations. 

A switch to die casting may be your next step. 
It will be well worth your time to bring your product 
specifications to Mt. Vernon, for ours is a complete, 
four-fold service of 1. Consultation 2. Die making 
3. Die casting 4. and Machining facilities all under 
one roof occupying 200,000 square feet of space 
... For quick action, contact your nearest sales 
representative listed below. 


Oite, 


Zi Ryan 
rit?) |= | SSeS) a) ay 


MT. VERNON 


DIE CASTING CORP. 


STAMFORD, CONNECTICUT 





CAS> 
* % 
c ° 
7" (Z) 

» 2 

° ° 
“noe 

PARTICIPANT 


VALLEY FORGE, PA.: Mr. G. T. McMaster, P.0. Box 115 
BOSTON, MASS.: Mr. James Cleary, 61 Exeter Street 


For more information, turn to Reader Service card, circle No. 550 


EAST ORANGE, N. J.: Mr. George E. Hahi, 39 So. Munn Ave. 
ROCHESTER, N. Y.: Mr. William Savers, 101 Briarcliff Rd. 
SKANEATELES, N. Y.: Mr. Jerome J. Theobold, 9 £. Genesee St. 
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rises i ET 
@ Operate like a single purpose die e Easy to set-up and make 
changes e Interchangeable and re-usable parts always ready 
for a new job e Reduce die costs to a new low e Pierce holes 
in any desired arrangement of shapes and sizes e Precision 
piercing of materials to 4” thick steel. 


Pat aT 


; LIN? 
Ww Wh 



















































Above: Sectional drawing of a Whistler adjustable punch and 
die unit assembled in T-slot die set. Below: A completely 
assembled Whistler adjustable die ready for the press. 





YoU NEED 
THIS CATALOG 


to see for yourself in dollars 


now ... without obligation. 


a 


.B. WHISTLER & SONS, INC. 
741 Military Road, Buffalo 23,N.Y. 


1957—Our 40th Year Manufacturing Dies 
See us in Booth 1525 at the ASTE Show 


For more information, turn to Reader Service card, circle No. 468 
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and cents what this adjustable 
die making method can do for 
your plant. Send for it right 








For more information, turn to Reader Service card, circle No. 444 








Saves production 
time... speeds 
application 


Here is a new low cost lock nut that can be applied 
from either end, double chamfered, with the lock- 
ing feature in the center. The greater speed in 
application of these Centerlock Nuts can make 
definite savings in production time and provide 
low cost fastening. Ideal for customer assembled 
products. 


The New Centerboch ... 


@Can be automatically fed @ Will lock wherever 
turned on bolt @ Does not depend on friction against 






work for locking @Can be applied from either end Pa 
@ Will not damage bolt threads @ Available in steel. p 6Opr 
Brass, aluminum or stainless on special order @ Offered de 
in finished series, double chamfered from “%4" thru co 
¥y"' in fine or coarse threads. Machine screw sizes #8, he 
#10, and #12 also available. Heavy series made to its 


special order only @Also in closed and open end 














acorn type @Large inventories carried for immediate “ 

shipment. 119 | 

. Write for samples and NEW CATALOG teday = 

sie NUT COMPANY 4 

pi 

101 Broad St., South Whitley, Indiana fo 

re 

ar 

th 

vi 

pe 

TI 

m 

Fi 

pi 

bi 

. ck 

ZIRCONIA (Z,O.) 

p! 

bi 
If you use a gun to flame spray 
zirconia on metal, plastic or an- 
other ceramic, it will pay you to 
investigate Leco zirconia feed 
rod. You'll find it of surprisingly 

superior quality at a very agree- 

able price. Both 1/8” and 3/16” ; 

diameter rod for immediate de- 4 

livery at only $21.00 per pound. p 

n 

Write for complete Z 

technical data bro- t! 

(4 ™ chure of Leco feed i 

rod, crucibles, tubes ‘ 

and other shapes. F 

b 

P 


LABORATORY EQUIPMENT CORP. 
7600 Hilltop Road, St. Joseph, Michigan 


ae 







For more information, turn to Reader Service card, circle No. 429 






















































By J. H. GEYER 
Manager, Product 

- Development Dept., 
7 AMERICAN CHEMICAL 
PAINT COMPANY 




















Paint systems have been steadily im- 
proved in an effort to produce more 
decorative, easier-to-apply, and more 
corrosion-resistant films. The ability, 
however, of any paint film to perform 
its predetermined functions cannot be 
fully utilized without properly prepar- 
ing the metal surface. 

The prepaint preparation of the 
metal surface is therefore a_ highly 
important part of the system. Chemical 
prepaint treatments are designed to do 
four jobs and do them well. First, they 
remove organic soils, shop dirt, scale, 
and rust or corrosion products from 
the metal surface. Second, they pro- 
vide surfaces that are completely com- 
patible with subsequent paint films. 
Third, they produce a tooth that pro- 
motes good paint film adhesion. 
Fourth, they effectively prevent under- 
paint corrosion growth after any 
breakthrough in the paint film. 

Basically, there are four types of 
chemical prepaint treatments. These 
are phosphoric acid, iron phosphate, 
zinc phosphate, and amorphous phos- 
phate or chromate. Each is discussed 
briefly in the following paragraphs. 











Phosphoric Acid 


Perhaps the most widely used and cer- 
tainly one of the most economical 
chemical prepaint treatments is the 
phosphoric acid cleaner combination 
materials. ACP Deoxidine® is such a 
material. It removes organic soils, rust, 
scale and contaminating elements from 
the metal surface. It also produces a 
light etch on steel, aluminum or zinc 
surfaces which considerably aids in in- 
creasing paint adhesion. It does not, 
however, form an actual coating on 
the metal surface. Any breakthrough 
in the subsequent paint film will permit 


Chemical Prepaint Treatments for Metal Surfaces 


What they do, the types available, how they are applied 


underfilm corrosion to proceed. Grades 
of Deoxidine are available for applica- 
tion by brush or swab, hot and cold 
dip, or hot spray. 








Iron Phosphate 


Iron phosphating processes are ex- 
tensively used in the chemical pre- 
paint treatment of appliances such as 
water heater shells, ranges, washers, 
dryers and other white lines. These 
processes will produce excellent paint- 
bonding films on the metal and re- 
tard or prevent underpaint corrosion. 
Duridine,® ACP’s iron phosphating 
process, is a combination organic soil 
cleaner and iron phosphate coating ma- 
terial. Both the cleaning and coating 
operations take place in the same bath. 
Duridine and other iron phosphates do 
not lend themselves to brush-on appli- 
cation, are primarily designed for spray 
type equipment of four or five stages. 
But several dip installations are suc- 
cessfully operating today by inclusion 
of an alkali precleaning stage. 








Zinc Phosphate 


ACP Granodine® is an example of 
this type of chemical prepaint treat- 
ment process, the type now being 
used to treat steel in the automotive 
industry, and predominantly specified 
for steel ordnance and military items. 
This process forms a coating which 
offers the ultimate in paint adhesion 
promotion and vastly augments the 
corrosion resistance of subsequent 
paint films. Zinc phosphate materials 
are extremely flexible as to method of 
application—can be applied by brush, 
dip or automatic spray equipment. In 
a typical dip or power spray system, 
the stages would be alkali clean, water 
rinse, zinc phosphate treatment, water 
rinse, and acidulated final rinse. If the 
metal has considerable areas of rust 
or scale, an acid pickle is advisable 
following the alkali cleaning stage. 
On zinc surfaces, the zinc phos- 
phates perform a rather unique func- 
tion. They act as a barrier against 
chemical reaction between the applied 
paint film and the zinc surface. This 
effectively prevents blistering of the 


paint and early breakdown of the film. 
This is in addition, of course, to the 
improvement of paint adhesion and 
the retarding of underpaint corrosion. 
ACP Lithoform® is specially designed 
for use over zinc surfaces and finds 
wide application as a prepaint treat- 
ment for ornamental zinc die castings, 
refrigerator liners, and on most gal- 
vanized work requiring painted finishes. 





4 


Amorphous Phosphate and Chromate 


These coatings are the films produced 
by the ACP Alodine processes and 
similar ones on aluminum surfaces. 
They have met with wide acceptance 
in the prepaint treatment of venetian 
blind strips, refrigerator liners, alumi- 
num heat transfer units, aircraft sheet 
metal assemblies, and many other items 
fabricated from aluminum. The vari- 
ous coatings provide an excellent film 
for the promotion of paint adhesion 
and effectively prevent underfilm cor- 
rosion. As in the case of zinc, alumi- 
num exhibits a tendency to chemically 
react with some paint systems. The 
Alodine processes develop a_ barrier 
film between the paint and the alumi- 
num surfaces which prevents this re- 
action. The Alodines are extremely 
versatile materials that can be applied 
to aluminum surfaces by brush, hand 
spray, dipping, mechanical spraying, 
or roller coating equipment. Brush ap- 
plication is particularly well adapted 
to the processing of parts too large for 
simple dip systems or in manufacturing 
operations that do not warrant a tank 
setup. In dip, spray or roller coating 
application, the system usually consists 
of an alkaline preclean, a water rinse, 
the Alodine treatment, a water rinse, 
and an acidulated final rinse. Where 
the surface is heavily oxidized, a de- 
oxidizer in the line is needed. 


The major chemical prepaint treatments for 
metals have been covered briefly in this 
article. More complete information can be 
had by contacting an ACP sales representa- 
tive or by writing us at Ambler, Pa. 


AMERICAN CHEMICAL 
PAINT COMPANY 
Ambler 15, Pa. 


Detroit, Mich. ° St. Joseph, Mo. 


Niles, Calif. ° Windsor, Ont. 
New Chemical Horizons for Industry and Agriculture 


CHEMICALS 


PROCESSES 





For more information, turn to Reader Service card, circle No. 395 
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BRONZE, MONEL, 
ALUMINUM and COPPER 


From Pattern | 
to Machined / “ 
relate Mm K-13 (to A 
Parts by ne 
FRONTIER \: 












CA 


pressure vessel for 
elevated temperatures 
sures. Cast 
by Frontier Bronze 


COMPLETE 


renare| 


Castings shown are typical of FRONTIER complete 


service to equipment builders. Certified chemical, 





i physical and X-Ray tests, made in our own 
laboratory, can also be furnished if requested. 
Frontier is a complete, modern, non-ferrous 
| foundry where castings often considered impos- 

sible become routine under the skillful direction of 


our foundrymen and metallurgists. 


i Call in a Frontier Metallurgist at the design stage 
) of any new product. You will find him of invalu- 
able aid not only in selecting alloys that will 
give the desired results, but in making design 
recommendations that will lead to better, more 
economical castings. Let us solve your non-ferrous 


casting problems. 





FRONTIER BRONZE CORP. 


4874 PACKARD ROAD @ NIAGARA FALLS, NEW YORK 


Exclusive Foreign Producers of 40-E 
Doralum Castings Ltd., Darlington, England 
Paul Bergsoe & Son, Glostrup, Denmark 
L’Aluminum Francais, Paris, France 


For more information, turn to Reader Service card, circle No. 530 


STINGS 


Nickel bronze 
service at 


pres- 
alelaillilcte MiMelals MEE T-t31-T6| 


/RESPONSIBILITY 
IN ONE SUPPLIER 
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For Free Alumicoat Brochure — Use Coupon below! 





Arthur Tickle Engineering Works, Inc. 
21-H Delevan Street 
Brooklyn 31, N. Y. 


Please send ALUMICOAT Brochure to: 
Name 


Address. - 
City Zone State 
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plastic ~ 
Srecis 
rods -tubes 


oe 
ATER 


when you 
need 







CONTACT... 






COMMERCIAL 


ALWAYS A DEPENDABLE 
SOURCE FOR 


HERE AT COMMERCIAL . . . this we can DP riexictas 


assure you! Whether you need a short rod ' ; 

of Phenolic Laminate or a truckload of NYLON 
Plexiglas sheets, you get the plastic you 
wont—fast—in any desired size, thick- » 
ness, color and quantity. 


\ 
Write Dept. MM for this free literature: , TEFLON 
‘Plastics for Industry’’ Cat. (64 pgs.) 
‘*Plastics Properties Chart'’ ' VINYLITE 
**Sq. Ft. Converter Chart’’ for sheets 
> LYETHYLENE 


UCITE 





MINATES 


COMMERCIAL 
Plastics & Supply Corp. 
630 Broadway, H.Y.12, 1.7. 
cnet sceaeey 7 OO 

Miami, Fla., 3801 N.W. Second Ave. 

Newark, N. 1270 Salverse St. 





D voivs 


ve 
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Two New Additions to 


The Reinhold PLASTICS APPLICATIONS SERIES 


] CELLULOsIcs 
by WALTER D. PAIST 


Celanese Corp. of America 
Newark, N. J. 
1958, 266 pages, $5.75 


The purpose of this new book is to present a clear, concise 
story of the applications of cellulosics based on their 
properties. It cites as many examples as possible of uses 
which have proved successful. A general introduction 
precedes the chapters on chemistry, general properties, 
and fabrication. These are followed by the applications 
-twelve general categories of them that include the impor- 
tant examples. An appraisal of the industrial future of 
the cellulosics completes this outstanding survey. 


CONTENTS: 


The Cellulosics ¢ Chemistry @ General Properties ¢ Fabrication 
e Applications of Extruded and Cast Cellulosics: Packaging; Re- 
production (Films, Tapes, Records, etc.); Advertising and Display 
Use; Military; Electrical; Housewares and Decorative Uses; In- 
struments and Equipment; Transportation and Related Industries; 
Oil and Gas Industry; Amusements; Personal; Miscellaneous ¢ 
Applications of Injection Molded Cellulosics: Automotive; Pens and 
Pencils; Housings; Toys; Handles, Keys and Knobs; Optical; 
Sporting Goods; Household; Miscellaneous @ Protective Coatings 
e Applications of the Cellulosics as Adhesives and Binders e 
Miscellaneous Applications @ Fibers and Fabrics ¢ New Develop- 
ments 














) FLUOROCARBONS 
by MERRIT A. RUDNER 


Enflo Corporation, 
Maple Shade, N. J. 
1958, 256 pages, $5.75 


This is the initial book on the fluorocarbons, and it com- 
pletely covers their properties, chemistry, processing and 
fabrication techniques, and final applications. It also 
demarcates the efficient use of these materials by describ- 
ing their capabilities and limitations as compared with 
other plastics. Sufficient case histories are offered to em- 
phasize the benefits derived from the fluorocarbons in 
solving a materials problem. The electrical, mechanical and 
chemical applications are clearly described, and future 
applications discussed from the standpoint of present 
trends. The book abounds in helpful charts, tables of 
processing data, and illustrations. 


CONTENTS: 


Fluorocarbon Resins 
General Properties 
Chemistry of the Fluorocarbons 
Processing Techniques for Polytetrafluoroethylene 
Processing Techniques for Polytrifluoroethylene 
Effects of Fabrication on the Properties of Teflon 
Electrical Applications 
Mechanical Applications: 
Gaskets; Packings 
Chemical Applications 
Future of the Fluorocarbons 


and don’t forget... 


PLASTIC SHEET 
FORMING 


by ROBERT L. BUTZKO 
The Auto-Vac Company 
Bridgeport, Conn. 

1958, 192 pages, $4.50 


4 POLYAMIDE RESINS 


by DON E. FLOYD 


Chemical Applications Section 
General Mills, Inc., Minneapolis, Minn. 


1958, 185 pages, $4.50 








5 POLYURETHANES 
by BERNARD DOMBROW 


Director of Laboratories, Plastics Division 
Nopco Chemical Co., North Arlington, N. J. 


1957, 186 pages, $4.50 











B POLYETHYLENE 
by THEODORE O. J. KRESSER 


Technical Service Representative 
Spencer Chemical Co., Kansas City, Mo. 


1957, 229 pages, $4.95 





Free Examination Order Coupon se 


REINHOLD PUBLISHING CORPORATION 
Dept. M-264, 430 Park Avenue, New York 22, N. Y. 


Send me the book (s) I have encircled below for 10 
days’ FREE EXAMINATION. In 10 days, I will either return 
the book (s) and owe nothing, or will send you full price 
plus postage. 


Same return privilege; refund guaranteed. Please include 3% sales tax on 
N. Y. C. orders. Do not enclose cash! 


For more information, turn to Reader Service card, circle No. 473 
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. for the very best in perforated metals ! 


To be sure of your quality, price and 
delivery on all perforated metals, plastics 
and hardboards, specify STANDARD! 
Keep the facts at your fingertips! 
ATTACH THIS AD TO YOUR LETTERHEAD 


AND MAIL FOR OUR NEW 
FREE CATALOG! 





vou perforating. 


3121 West 49th Place, Chicago 32, Ill. 
All perforated materials © bending -* forming © welding © tooling © finishing’ 











BERYLLIUM 
COPPER 


Silvereste ® 


c i 
ake r y 
phosphor bronze ‘ oe 


eM Pe 
ae ALUMINUM 


x a ah ee) 
wx 


e OTHER NON-PERROUS 


Consider WIRE and the importance of its function 
in your product. Whether a highly engineered appli- 
cation or a simple stapling purpose, your choice of 
the proper alloy or composition, temper and type 
of wire could mean success or failure during crucial 
test. 


round @ flat — square @ half-round = 
Precision gauges from Ys to .002. Close tolerances held. 
SPRING WIRE — WIRE FOR INSTRUMENTS 
ELECTRONICS — STRAND FOR WIRE ROPE AND 
BRAIDED APPLICATIONS — MANDREL WIRE 


WIRE FOR FORMS — RIVETS — STAPLING 
Send for descriptive folder. 


LITTLE FALLS ALLOYS 


INCORPORATED 
186 Caldwell Avenve °* Paterson 1, N. J. 
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DO YOU HAVE AN beet ER 


THAT SOME FUNCTIONAL 
METAL PART COULD BE 
MADE BETTER OR CHEAPER 
BY ALUMINUM EXTRUDING? 


Bring your idea to specialists tn 
adapting aluminum extrusions to 
new functional parts applications. 
G. E. |.’s engineers are ready to 
consult with you, without obliga- 
tion, on one part or a million. 











GENERAL EXTRUSIONS, INC. 
4040 LAKE PARK RD., YOUNGSTOWN, OHIO 















THIS CASTING 


SLASHED 
SMALL PARTS 
COSTS MORE 


THAN 50 “eo 





This latching cam WAS a 3-piece unit that cost $4.946, completely 
machined and assembled. Now, it IS a single OPC Manganese 
Bronze casting that costs just $2.410, completely finished. And 
each casting is individually checked to make certain the sprocket 
tooth form fits perfectly into a #40 standard roller chain. 

An astute buyer and a knowledgeable OPC man worked to- 
gether to affect this tremendous saving on small parts for S &C 
Electric Company. An equally astute buyer could call in the OPC 
man and quite likely make equally substantial savings on your 
small parts. 

For a start, write for our illustrated brochure that contains 
many other examples of cost-cutting with OPC castings. 








OHIO PRECISION CASTINGS, INC. 





109 Webb St........... DAYTON 3, OHIO 


Plaster Mold Castings made from 


BRASS ® BRONZE ® ALUMINUM ® BERYLLIUM COPPER 








For more information, turn to Reader Service card, circle No. 409 


























Keep 


| ; Materials 
this in Design Engineering 


On ‘your 


desk... 








Data Section 


: : Meteis+sNonmetallicssForms+ Finishes 
Directory Section 














MATERIALS SELECTOR ISSUE 


If you're a subscriber to MATERIALS IN DESIGN ENGINEERING you have a copy of the 1957-1958 MATERIALS SELECTOR. 
If you keep the SELECTOR within easy reach and form the habit of using it regularly, you'll find it a time saver. Here 
are some of the reasons why. . . . 


WHAT IT IS: All editorial pages of the MATERIALS SELECTOR are in data sheet form. These provide materials-specifying 
engineers, designers and other technical men with the most complete and best organized annual reference data available. 
It offers you two major editorial sections: 


Data Section 


Comparisons of Materials 
Properties of Materials 
Irons and Steels 
Nonferrous Metals 
Plastics and Rubber 
Nonmetallics (except Plastics and Rubber) 
Finishes and Coatings 
Forms and Shapes of Materials 


Directory Section 
Suppliers of Materials (classified by Matertals, Forms, and Finishes) 
Addresses of Suppliers 


WHY M/DE PUBLISHED IT: You and your fellow readers continually ask us for information of all sorts about materials 
selection. In fact, requests for further information resulting from MATERIALS IN DESIGN ENGINEERING’s editorial and 
advertising pages average better than 225,000 per year! Until now, no one has ever attempted to consolidate reference 
data in a single annual issue and thus make it easier to determine the answers to the problems that confront you when you 
select and specify engineering materials. 


WE’RE EXCITED because our readers have been given just what they want in the MATERIALS SELECTOR. Get into the habit 
of using it. We know you'll find it the most complete, the most useful, year-round reference issue published. 


The Editors 
Materials in Design Engineering 


The MATERIALS SELECTOR jis not sold separately—available only by subscription to MATERIALS IN DESIGN ENGINEERING. 
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FRUSTRATED WATER TRIES TO PENETRATE 


MOISTURE-RESISTANT PAPER 


Making moisture-resistant paper is one example of 
Mosinee precision-controlled paper-making processes. 
Mosinee technicians can give you paper in the exact 
degree of moisture resistance you specify—from sheet 
to sheet . . . and from carload to carload. 

Mosinee makes moisture-resistant papers for multi- 
wall bags, product wrappings, electrical insulation, crate 
and car linings, building insulation, furniture wraps, 
outdoor storage, and many other uses. 

If you plan to use water-resistant paper for the first 
time—or if you want improvement in your present 
product—get the help of our specialists in making paper 
to your order. Just mail the coupon for our Data File on 
moisture-resistant papers. 


MOSINEE 


PAPER MILLS COMPANY 


Mosinee, Wisconsin 





Mosinee Paper Mills Co., Dept. MD-6, Mosinee, Wisconsin 


Gentlemen: Please send us your Data File on moisture-resistant 
papers. We plan to use it as follows: 


eee OO eee eee EE OOOH OTE EEO eee eH EHH SoH OREO SEH EES 


For more information, turn to Reader Service card, circle No. 397 
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For more information, turn to Reader Service card, circle No. 434 


PERECO 


INVERTED PIT FURNACE 


with motorized elevator hearth 


Gear reduction of the motorized hearth of this Model IPM-74 
Pereco Inverted Pit Furnace permits close control of raising or 
lowering the hearth without vibration. Equipped with both radia- 
tion head and thermocouple, a selector switch provides a choice 
of either instrument for controlling temperature. These are just 
two features of this 2750 deg. F. Pereco Furnace Series — of- 
fered in a range of chamber sizes — that has wide application 
wkere close heat gradient is required. Write today for full de- 
tails. Or if you have a special furnace need ask Pereco for a 
recommendation. 


PERENY EQUIPMENT CO. 


Dept. A, 893 Chambers Rd., Columbus !2, Ohio 


Export Office: Ad. Auriema, Inc., 89 Broad St., New York 4, N. Y. 





For standard or 
special units for 
temperatures from 
450 deg. to 5000 
deg. F. 
W rite 
today. 








Here’s everything you need to know 
about designing, processing, 
using electroplated partsi 


ELECTROPLATING 
ENGINEERING 
HANDBOOK 


Edited by A. KENNETH GRAHAM 


President, Graham, Crowley & Associates, Inc., Jenkintown, Pa., 
in collaboration with over 40 widely-known experts 
in the electroplating field. 


Now ... the complete, up-to-the- 
minute data book designed to answer 
very imaginable metal plating prob- 
lem! 
' Here are nearly 800 pages jam- 

_ packed with valuable tables, charts, 
plans and illustrations. This impor- 
tant Handbook brings you the most 
recent information on _ processing 
techniques and the engineering fac- 
tors involved in constructing and in- 
stalling plating equipment. 
No matter what your interest in 
the electroplating field — engineer, 
















ELECTROPLAIING 
Mihiiaaiie 
HANDBOOK 


designer, equipment manufacturer, 

executive, purchasing agent, or user 

1955 of electroplated parts — you'll find 

784 pages just the information you’re looking 

profusely illus. for every time you use this complete 
$10.00 Handbook! 


Order now for 10 days’ FREE EXAMINATION 


REINHOLD PUBLISHING CORPORATION 
Dept. M-272, 430 Park Avenue, New York 22, N. Y. 


For more information, turn to Reader Service card, circle No. 554 
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Takes the guesswork 
out of personnel 

and plant 
safety! 


—————"E $22.50 





A Bible of Safety Information 


Toxicology and First Aid « Ventilation Control 
Personnel Protection and Personal Hygiene 
Atmospheric Pollution « Radiation Hazards 
industrial Fire Protection « Storage and Han- 
dling of Hazardous Materials « Reactor Safe- 
guards e Allergic Disease in Industry « Alpha- 
betical Listing of Over 8,500 Chemicals and 
industrial Materials Including: Synonym; 
Description; Formula; Constants; Toxic Hazard 
Rating; Fire Hazard; Explosion Hazard; Disas- 
ter Control; Storage and Handling; Labeling 
Shipping Regulations « Synonym Index 


7” x 10” 


1,470 
pages 






Edited by N. IRVING SAX 


Consultant on Industrial Safety, Nuclear Development Corp. of America 





Available Now! 














MAIL THIS 
COUPON TODAY 





ES. 5 
OS A A ST 


Assisted By: LEONARD GOLDWATER, M.D., Professor 
of Occupational Medicine, Columbia University; 
WILLIAM B. HARRIS, Chief, Industrial Hygiene 
Branch, Health and Safety Laboratory, U.S. Atomic 
Energy Commission; JOHN B. HARLEY, Chief of the 
Analytical Branch, Health and Safety Laboratory, 


U.S. Atomic Energy Commission; JOSEPH J. FITZ- 
GERALD, Supervisor of Radiological Chemistry and 
Physics, Knolls Atomic Power Laboratory, General 
Electric Co.; and MILTON S. DUNN, M.S., M.D., Medi- 
cal Director, Rensselaer Division, General Aniline and 
Film Corp. 


One of the Most Valuable Technical Books Ever Published 


This monumental volume is the eagerly 
awaited successor to Sax’s “Handbook 
of Dangerous Materials.’’ The immedi- 
ate success of the original book was due 
to the need for a convenient reference 
work on the hazardous properties of 
chemical compounds and other indus- 
trial materials. It enabled chemists, 
engineers or non-technical personnel to 
find quickly whether a given compound 
or material is potentially dangerous 
and what precautionary measures must 
be taken. 

This new volume now fills this need 
to perfection. It is an entirely rewritten 
and greatly expanded version of the 
original work. “Dangerous Properties” 


Send No Money! Examine This Fabulous Work ON APPROVAL! 


Fill out the coupon below and your copy of DANGEROUS PROPERTIES OF 
INDUSTRIAL MATERIALS will be sent to you promptly. 


is truly a bible of safety information. 
Every aspect of industrial safety is in- 
cluded, and arranged for practical use. 
In addition to encyclopedic information 
on the hazards of over 8,500 general 
chemicals and industrial materials, it 
also contains vital safety information in 
comprehensive sections. A glance at the 
contents will indicate the book’s invalu- 
able subject matter. The objective of 
providing a quick, single SAFETY ref- 
erence for those involved in the manu- 
facture, use, handling, storing or ship- 
ping of hazardous materials is fulfilled. 

Here is undoubtedly the most useful 
and complete book on industrial safety 
ever published. 





REINHOLD PUBLISHING CORP., Dept. M-270 


430 Park Avenue, New York 22, N. Y. 


Please send me DANGEROUS PROPERTIES OF INDUSTRIAL MATERIALS to read and examine. 
In 10 days I will return the book and owe nothing, or I will remit $22.50, plus postage. 


NAME 





ADDRESS 





CITY 


ZONE STATE 








(] SAVE MONEY! Check here if you ENCLOSE payment, in which case we pay all shipping charges. Same 
return privilege. Refund guaranteed. Please add 3% sales tax on N.Y.C. orders. Send check or money- 


order only. Do not enclose cash! 


For more information, turn to Reader Service card, circle No. 555 
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ELIMINATES 
MULTIPLE-PIECE ASSEMBLY 


The one-piece housing of this electrically- 
driven, extendable-rod type radio antenna is 
designed to hold all the drive components. 
Manufactured by The Pioneer Specialty Com- 
pany, Detroit, it also provides the means of 
attaching the motor and the main tube to the 
jeslot-iamets-\sestel ag 

Use of zinc for the housing provides maxi- 
mum corrosion resistance without additional 
bbebt-jobbele mm DOC Mm Comsel-MevleseMiirtlotla me) ast slomedl(oyie-) 
od Merot-iebete mh (-seehel-rcoitrec- mmol l-molet-jsbelet-Me) au stle sel brg 
fob ooh o) (=> ao (-T-jlepemel--lebbelemitis (“Mos abelodbestocolsbtetbeles 
can readily be produced. Of all the metals 
ofobesbsslosethiaart-i_le Mb bsMel(-Movet-isbelem@bAbelome tl long aot (> 
highest in dimensional accuracy. Since tol- 
erance within the qear centers of the housing 
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DIE CASTING is the Process.. 


so Co Ml Cols of M0 01) (0 Ul Co Mima #0 AiR de\-ME-1-) (Lois (oye) a abet 
for this application was based on the superior 
properties inherent in the metal. 

ARE ON WHEELS 
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to Miami. 
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RADIO LISTENERS 


s vast au 
n experimental 


m Buffalo 


OVER 5,000,000* 
To get extra mileage 
Broadcasting System 
work” of 31 


from thi 
has set UP 4 
tretching fro 


north or south. 
to extend it to all 


*National Average 


.ZINC, the Metal 
.- BUNKER HILL. the Preferred Zinc 


BUNKER HILL 99.99+% ZINC 


a 


“*, r~=- ke 
LLY, om Begg! 


Qe =, 
25, CC tte 


pe: EASTERN SALES AGENTS: 
ST. JOSEPH LEAD CO., 250 Park Avenue, New York 17 


SALES OFFICE FOR PACIFIC COAST: THE BUNKER HILL COMPANY, 660 MARKET STREET, SAN FRANCISCO 4, CALIF. 


For more information, turn to Reader Service card, circle No. 445 


252 * MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 



























Check your requirements against these 
Wallace Barnes Cold-rolled Specialty Steels 


Furnished in these carbon grades: 


1.25 - 1.32%  .90-1.05% .70-.80% .59-.74% .48- 55% 


ANNEALED AND HARD-ROLLED 





Thickness 

.003 — .010” in widths % to 64%” .036 — .049” in widths 3% to 13” 
Chi-lie. “=  “ 7; to 11” .050—.064" “ “ Y% to 13” 
015-.019" “ “ & to 13” .065-—.098” “ “ 8% to 6144” 
.020-—.085" “ “ % to.13’ .093-—.125”" “ “ 8% to 6%” 


HARDENED AND TEMPERED 


Scale-free or scaleless; polished*; polished and blued*; polished and strawed* 


Thickness 

.003 — .004” in widths 4 to 2” ~  ,031—.035” in widths 4 to 7” 
005-.007" “© “ %to3" 036-.040" “ “ 3 to7” 
008—.009" “ “ Wto4” 041-.049" “© “ 3% to 6” 
010-.014" “© “ Bto5” 050-.060" “ “ Wtoa4" 
015-.019” “ “ &to7” .061-.064”" “ “ kKto3” 
.020-.025” “ “ 4% to 84%” .065-.093" “ “ %&% to 3” 


026-.030" “ “ % tog” 


*Maximum width for polishing in .010 — .030 thickness ranges is 5 in. 





Facilities for processing alloy steels also are available. 
) Standard sizes normally available for prompt shipments. 


Write for a copy of “Physical Property 
Charts” that give performance characteristics 
of .90 — 1.05% and .70-.80% carbon grades. 


Associated Spring 





Wallace Barnes Steel Division 


Bristol, Connecticut 


Corporation 


For more information, turn to Reader Service card, circle No. 453 
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Advertisers & Their Agencies 


Use this index for the latest information on how and where to use materials, forms and finishes . 
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Cutaway section of Douglas Aircraft 
acoustic window used on the DC-7 be- 


outer window (E). 


Douglas Aircraft seals new acoustic window 


low. The noise barrier is an acrylic 
pane (A) mounted in a foam rubber 
damper (B). Damper is retained in a 
metal pan (C). A flexible 
seal (D) is compressed between the 
inner pane and the double 


HYPALON 


thickness 
A neoprene seal 
(F) is cemented to the metal retainer. 


with Du Pont neoprene and HYPALON™ 


Douglas Aircraft has developed an im- 
proved acoustic window, designed for 
pressurized aircraft cabins. It is now in 
use on the DC-7, and a similar design 
will be used on the new jet DC-8. To 
meet the rigid demands of flight con- 
ditions, two Du Pont elastomers — neo- 
prene and HYPALON — were selected to 
seal the window. 


The flexible seal between the noise 
barrier and double pane (see D in 
diagram) required a resilient material 
with complete resistance to ozone and 
high color stability. In addition, the 
material had to show good low tempera- 
ture flexibility without the addition of 
a plasticizer. (Plasticizers become vola- 


HYPALON is a regisiered trademark of E. I. du Pont de Nemours & Co. (Inc.) 
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tile at the low pressures found at 
high altitudes, and condense on the 
window panes. ) 


Douglas engineers chose HyPALON 
because it was the only elastomer to 
meet these specifications. HyPALON has 
complete resistance to ozone. Unlike 
most rubbers, it can be compounded in 
a wide range of stable colors without 
sacrificing its other properties. This ver- 
satile synthetic rubber resists hardening 
at extreme temperatures (250° F.- 
350° F.) and retains its flexibility at 
temperatures as low as —40° F. without 
the use of a plasticizer. 

Neoprene was chosen for the inner 
seal (F in diagram) because of its high 


resistance to ozone cracking. It retains 
its resilient properties in the face of 
heat, flexing, weather and sunlight. 
Neoprene is resistant to oil, chemicals, 
abrasion and cutting... and will not 
support combustion. 


Investigate the design possibilities of 
Du Pont neoprene and HYPALON. 
Neoprene is currently used in aircraft 
fuel line connectors, heating system 
hose and cable jacketing. HYPALON is 
used in molded and extruded parts, 
fabric coating and convertible tops. For 
more information on the uses and prop- 
erties of these versatile Du Pont syn- 
thetic rubbers, just clip the coupon 
below and mail today. 





Send me a free copy of The Du Pont Elastomers 


(a review of properties of neoprene and HYPALON). 


Add my name to the free mailing list of the 
Elastomers Notebook (contains articles based 
on uses of Du Pont elastomers in industry). 


E. |. du Pont de Nemours & Co. (Inc.) 
Elastomer Chemicals Dept. MM-6 
Wilmington 98, Delaware 


Name — 


City maieusing 


For more information, turn to Reader Service card, circle No. 508 








Firm. 


Address 


— ————— 


Tests show GRAPH-VI0 tool steel 


WEARS LONGER 


If you want a tool steel that wears longer, try wear than ordinary tool steels. The reason is 
Graph-Mo*. Reports from users themselves the combination of free graphite and diamond- 
show that Graph-Mo averages three times more hard carbides in the Graph-Mo structure. 


MACHINES FASTER 


If you want a tool steel that machines faster, use ability tests. The free graphite in the Graph-Mo 





Graph-Mo. Graph-Mo out-performs ordinary structure enables you to make gages, dies and 
tool steels on the Constant Pressure Machin- other tool steel parts faster. 


EDUCES GALLING 


If you want a tool steel that reduces galling, buy where. Get all these big advantages. Specify 
Graph-Mo. Tests on the Amsler Wear Machine Graph-Mo for all your tool steel parts. You'll 
show Graph-Mo steel has twice the resistance save time and money, have a better finished 
to galling compared with ordinary tool steels. product. The Timken Roller Bearing Company, 
There’s far less tendency to pick up and scuff. Steel and Tube Division; Canton 6, Ohio. 
And you can’t buy a more stable tool steel any- | Cable address: ‘‘TIMROSCO”,. 


TIMKEN=STEEL 
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